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Ava 


C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH (CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT CFT) 


TIME 


020 
065 
120 
165 
220 
205 
320 
3e5 
4e0 
4e5 
520 
505 
600 
65 
7e0 
7e5 
8e0 
8e5 
920 
Ge5 
1020 
10065 
1120 
1165 
1260 


6= 1-765 


545 MST 


2395 
542605 
3020 
10020 


THEODOLITE 21 


AZIMUTH 
020 
7201 
7808 
B9e2 
9420 
19106 
10202 
1058 
112¢1 
12025 
12804 
13504 
141.1 
14661 
15069 
15529 
156e5 
15368 
141.1 
11609 
97ef 
85 e2 
7506 
71063 
69e2 


ELEVATION 

0.0 
6705 
48e5 
4107 
4226 
4304 
44e6 
470 
48e7f 
510 
5120 
S004 
5009 
51¢3 
52e0 
5402 
5708 
6261 
6609 
6806 
67e9 
6307 
6120 
5604 
5203 


~THEOCOLITE #2 


AZIMUTH 
59e5 
6020 
6142 
633 
6501 
6720 
68e1 
69e2 
71¢0 
7340 
T5e7 
78e7 
B0e7 
8208 
8407 
8503 
B84e2 
8220 
8006 
7909 
7706 
77e1 
7803 
7808 
1G el 


COMPARISON OF REAL ERROR WITH O61 DEGe ERROR 


TIME 


OCONDRMN EWN = 


RHO 


1401 

109 
7004 
46e3 
7600 
6508 
6705 
6865 
6109 
7003 
T7907 
8506 
§508 
7804 
64e2 


ERROR 


5Se2 
509 
606 
Tal 
704 
728 
8ei 
8e3 
8e4 
Be? 
9.0 
9e2 
9 eh 
9e6 
9e7 
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ELEVATION 

-020 

2e9 

4e9 

Zed 

8eG 
1007 
1204 
14062 
1601 
1803 
2004 
2205 
2405 
2606 
2808 
3123 
3307 
3506 
3703 
3802 
4020 
4129 
4320 
4520 
4663 


TEMP (DEGeC) 
0.0 
503 
Sel 
520 
Lal 
305 
304 
365 
308 
4e2 
4e0 
309 
3e7 
309 
420 
he2 
Le2 
309 
306 
303 
320 
2e5 
1e7 
120 
003 


293605 
397he4 


HETGHT 
FEET 


38he 

6096 

&64e 
1087e 
12916 
1530 
17536 
19796 
22156 
24476 
26830 
28846 
31056 
33296 
35 76e 
3852e 
47716 
48126 
57286 
68226 
B8B205e6 
97406 
114986 


HETGHT 
METERS 


117e 
185. 
2636 
3316 
39hbe 
46660 
53hbe 
6036 
6756 
7460 
818e 
8796 
9hbe 
10156 
1090. 
117he 
1271 
14676 
17466 
20796 
268460 
29696 
3505e¢ 


yey 
1002 
113 
1302 
1505 
1909 
2201 
2603 
1707 


DIRECTION 
DEGREES 


258e 
27ee 
2866 
308 
3066 
3066 
34he 
3e 
5e 
3606 
Be 
196 
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4606 
97e 
1636 
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Tel 38 
926 he2 
1120 420 
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4e9 he2 
509 4e2 
109 309 
22e7 306 
3009 303 
4465 300 
450 205 
4504 1ef 
188 109 
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hel 5e1 
304 500 
2e5 hel 
2e1 305 
105 304 
1e7 305 
203 308 
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3e4 4e0 
320 309 
206 307 
2e5 309 
260 4e0 
Te5 he2 
1¢8 4e2 
303 3e9 
609 3e6 
Ged 303 
1306 320 
1307 203 
1348 107 
Se? 100 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


6- 1-78 


BALLOON RELEASED 1490 MST 


PASE LINE ANGLE 


EASE LINE LENGTH CFT) 


TIME INTERVAL (CSEC) 


BASE LINE HEIGHT (FT) 


TIME 


0.0 
065 
120 
105 
220 
2e5 
320 
305 
4e0 
4e5 
520 
5e5 
620 
6e5 
7e0 
7e5 
8e0 
Be5S 
9.20 
925 
1020 
1065 
1120 
1765 
1200 


23905 
542605 
30e0 
10029 


THEOLOLITE #1 


AZIMUTH 
0.0 
9261 
9920 
1022 
10204 
104¢5 
10665 
1123 
11520 
11563 
11620 
11500 
11340 
109.20 
102e5 
Ghe2 
8720 
7706 
7106 
6503 
6006 
57e1 
5401 
51665 
48e7 


ELEVATION 

0.9 
506 
446 
4602 
4603 
L6eZ? 
4464 
4328 
4368 
L4e3 
4503 
4606 
49e2 
50.4 
5167 
5340 
S404 
5306 
5107 
48e2 
4505 
428 
40e2 
37e7 
3503 


THEODOLITE #2 


AZIMUTH ELEVATION 


59e5S 
61067 
6309 
6607 
68e5 
7006 
7302 
77e1 
7906 
8004 
8009 
8120 
7906 
7808 
7509 
7320 
69e5 
6607 
645 
6220 
5906 
57e5 
5568 
5309 
5204 


COMPARISON OF REAL ERROK WITH 001 DEGe ERROR 


TIME 


a od od od od od 
VWFWN @ ODANAUPWDY = 


RHO 


46e3 
T2e7 
6063 
66e5 
68e9 
77el 
82e7 
Bbe2 
1049 
13204 
11601 
14226 
9120 
13126 
9829 


ERROR 


II B-1314 


-020 
403 
Tel 

1120 

13067 

1663 

1728 

2002 

2209 

2302 

2405 

2507 

2702 

28e1 

2806 

29035 

30e2 

301 

2908 

2920 

2802 

2703 

2605 

2506 

2520 


TEMP CDEGeC) 
020 
1863 
1609 
1504 
1309 
12065 
1120 
1002 
9e3 
8e5 
7206 
638 
600 
Sel 
408 
4eb 
309 
3e2 
2e5 
128 
1e1 
004 
-0¢5 
-104 
-2e3 


189691 
9022 
9102 
79 e1 
9965 

140¢0 

1101 

16120 
2206 


HEIGHT 
FEET 


Sibe 

8256 
13196 
17056 
21066 
24136 
28486 
32086 
34520 
36766 
394806 
4184e 
4502e¢ 
4L668¢ 
498364 
52136 
55106 
S767le 
61296 
6352 
65566 
684960 
71236 


HEIGHT 
METERS 


157e 
251 
4026 
5206 
6426 
7366 
868e 
9786 
10526 
11216 
12036 
1275e¢ 
Tones 
14236 
1519.8 
1589.6 
16796 
1758e 
1868. 
19366 
19986 
208Ee 
21716 


1465 
1504 
1604 
1820 
19¢3 
2007 
2205 
2403 
2720 


BIRECTION 
DEGREES 


2796 
2840 
28660 
289° 
2956 
3086 
317e 
3ite 
307. 
23896 
1966 
2026 
2Ohe 
1936 
1866 
1916 
207e 
2156 
2146 
2116 
2136 
21he 
2136 


DIRECTION 
DEGREES 


2798 
2c4e0 
28660 
289 e 
2956 
3036 
317e 
3116 
307e 
289 e 
1966 
2026 
204e 
1936 
18660 
191.6 
207e 
2156 
21he 
211. 
2136 
21ke 
2136 


SPEED 
FT/SEC 


1307 
1309 
1302 
1109 
1460 
17e1 
1601 


SPEED 
M/SEC 


4e2 
he2 
4e0 
306 
Led 
5e2 
4e9 
209 
1e4 
120 
120 
220 
304 
4e9 
502 
509 
609 
8e& 
1001 
9eh 
1004 
1126 
1369 


TEMP 
DEG C 


1803 
1609 
1504 
1309 
125 
1120 
1002 
9e3 
8eS 
726 
608 
620 
501 
4e8 
406 
309 
3e2 
2e5 
128 
tel 
004 
-0¢e5 
-104 


TEMP 
DEG C 


1803 
1609 
1504 
1309 
12¢5 
1120 
1002 
923 
8e5 
7206 
608 
600 
5e1 
4e8 
4e6 
309 
3e2 
205 
18 
1e1 
004 
-005 
“=-104 
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C-B PIBAL SOUNDING 


SOUNDING DATE 6- 2-78 

c BALLOON RELEASED 645 MST 

C. BASE LINE ANGLE 23905 
BASE LINE LENGTH (FT) 542605 
TIME INTERVAL (SEC) 3000 

& BASE LINE HEIGHT (FT) 10000 


THEOCOLITE 82 


OQ THEODOLITE 31 
TIME AZIMUTH ELEVATION AZIMUTH 
( 0.0 0.0 020 $905 
065 11601 7204 60e5 
120 9401 5604 6170S 
G 165 82e7 5346 6200 
220 8409 6307 621 
205 10507 68e3 6309 
C 320 12406 6603 6604 
- 365 12704 7304 6469 
4e0 15920 3508 6007 
C 4e5 25909 91.20 57e2 
: 520 312067 1907 S2e1 
505 506 6304 5003 
G3 620 201 6263 47e7? 
605 20¢3 5502 4309 
%e 7e0 2067 5S20F 4205 
(= 7e5 2261 4928 418 
8.0 2308 4608 4123 
8e5 2504 436 4103 
C: 920 2601 418 4109 
7 90S 2904 40e3 4309 
1020 3109 3920 4409 
C 1005 3403 3728 45e9 
1120 3701 36e5 4609 
C 
OC COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 
TIME RHO ERROR 
© 1 2603 Se2 
2 5600 620 
2d 3 4500 606 
4 1607 607 
5 2209 609 
Q 6 9102 Te2 
‘ 7 95e2 704 
8 7701 7e5 
GX 9 23706 820 
i \ 10 14709 8-0 
~ 11 16704 928 
OQ 12 686 1126 
: 43 16703 13e2 
14 25605 1365 
O 15 23032 1500 II B-1318 
16 22120 1602 
17 65e7 17¢9 


ELEVATION 

-020 

308 

609 

9e1 
1109 
14068 
1861 
2101 
2501 
2705 
2902 
2907 
2907 
2808 
28e2 
2708 
27e2 
2720 
2607 
2603 
2509 
2506 
2503 


TEMP CDEGeC) 
0.0 
1007 
122 
1320 
13061 
1302 
13038 
140e8 
1520 
14¢5 


12265 
28620 
3256 5 
36205 
35605 


HEIGHT 
FEET 


4606 

7920 
10766 
13716 
16546 
19816 
228360 
26236 
29466 
3081. 
3695e 
42916 
46806 
47966 
S04660 
528864 
56886 
5737e 
57786 
59296 
613260 


HEIGHT 
METERS 


1406 
24ce 
3286 
418. 
5046 
604e 
6966 
8006. 
898-6 
9396 
11266 
13086 
14266 
14626 
1538. 
16126 
173he 
17496 
17616 
1807. 
1869.6 


1865 
1961 
20290 
2120 
2207 


DIRECTION 
DEGREES 


27he 
2556 
2386 
28e 
357e 
256 
1166 
1326 
1406 
1866 
2156 
2086 
199.6 
206e 
2126 
2156 
2186 
2456 
25 te 
2430 
2416 


GIRECTION 
DEGREES 


2lhe 
25560 
2386 

2560 
357e 

250 
1166 
1326 
1406¢ 
12866 
2150 
2086 
1996 
29660 
2126 
2156 
2186 
2456 
2516 
2436 
2416 


SPEED TEMP 
FT/SEC DEG C 
Bel 1007 
11¢2 12e2 
3e0 13640 
5e3) «61350671 
8e9 1302 
4260 1303 
1169 14¢8 
110¢6 1520 
1207 1405 
2205 1387 
3409 1207 
3206 1163 
2400 10¢8 
1704 98 
22e7 828 
28e2 08 
Clef 609 
1406 509 
1863 409 
2005 309 
2609 209 
SPEER TEMP 
M/SEC DEG C 
2el 1007 
3e«4 1202 
OeF 1320 
106 1301 
2ef 1302 
1e¢2 1308 
306 1408 
305 15820 
309 1465 
608 t3¢e7 
100¢6 12e7 
G29 1168 
7e3 ©1008 
503 G08 
609 8e8 
Ee6 708 
609 609 
4e5 509 
506 4e9 
602 309 
&e2 209? 


II B-1319 


co 


SCUNDING 
DATE 


G-BePIBAE 
WIND SPEED 


6/2/78 


B45 


IME 


TEMPERATURE 


WIND DIRECTION 
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OC 


C-B FIBAL SOUNDING 


SOUNDING DATE 


6— 2-76 


BALLOON RELEASED 1330 MST 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT CFT) 


TIME 


006 
005 
120 
105 
200 
2e5 
360 
305 
4.0 
4e5 
500 
505 
6e0 
605 
700 
705 
8e0 
8e5 
920 
9.5 
1020 
10¢5 
1120 
115 
12¢0 


23905 
5426605 
3020 
10020 


THEOCOLITE 41 


AZIMUTH 
0.0 
107e2 
11461 
1174 
11720 
11540 
11403 
11401 
11461 
11466 
11503 
11600 
117.0 
11703 
11861 
11804 
118.3 
11707 
11667 
11429 
11207 
109e3 
10703 
104¢4 
102.1 


ELEVATION 

0-0 
2102 
2307 
2209 
2207 
219 
2107 
2123 
2161 
2167 
2205 
2304 
2301 
2407 
2568 
2608 
2820 
2901 
30-0 
3009 
3109 
3209 
33565 
34.3 
3501 


THEODOLITE &2 


AZIMUTH 
5905 
6202 
66e7 
7003 
7207 
7403 
76090 
citer 
71903 
80e1 
8209 
Bae? 
8603 
87ef 
88e9 
B9e7 
90.1 
9020 
8906 
88e8 
8728 
86e5 
85e1 
83e7 
8206 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


OANA WUEWN = 


10 


RHO 


16703 
13805 
25603 
16720 
16609 
16202 
17506 
19067 
24604 
178e9 
194¢e9 
292e1 
19409 
20702 
19420 


ERROR 


505 
603 
720 
706 
8e2 
808 
Ges 
101 
1004 
1165S 
1203 
1120S 
1366 
1he2 
1407 
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ELEVATION 
-0.0 
2035 
4e4 
7e ID 
7e2 
708 
8e5 
9e2 
909 
109 
1109 
1302 
The2 
1501 
1603 
1702 
1804 
19¢e2 
1908 
2004 
211 
2104 
2206 
220¢6 
2201 


TEMP CDEGeC) 
020 
2165 
20.20 
1906 
19 e2 
1867 
1803 
1709 
1705 
1701 
1626 
1602 
1507 
15e1 
1406 
1420 
1304 
1209 
1203 
11467 
1161 
1006 
10.20 
Ge5 
920 


16 
V7 
18 
ag 
20 
21 
22 
23 
24 


22200 
21609 
212¢6 
21402 
22208 
16020 
22005 
23302 

5903 


HEIGHT 
FEET 


19Le 
4636 
6966 
8206 

95660 
10736 
12066 
1347.6 
1479 ¢ 
17766 
20516 
22316 
2526s 
279460 
30236 
32916 
3487e 
36466 
382660 
40456 
42256 
4397e 
4635e 


HEIGHT 
METERS 


596 
1416 
212e 
2506 
2856 
327e 
3686 
4106 
4576 
Shite 
6256 
6806 
7706 
8516. 
9216 

10036 
10636 
1111 
11666 
12336 
12886 
13406 
14136 


1589 
1504 
1506 
16¢e0 
1604 
1608 
1701 
1726 
1704 


DIRECTION 
DEGREES 


29he 
302e 
3046 
2906 
28864 
292.6 
2946 
257e 
Z0Te 
3016 
305e 
3066 
30 7e 
310e 
3016 
28360 
247e 
2306 
227e 
22Ce 
Cibe 
2166¢ 
1936 


CIRECTION 
DEGREES 


29he 
3026 
3016 
2906 
28E&e 
29260 
2940 
2°76 
301e 
3016 
3056 
3066 
307e 
3106 
301e 
2836 
247s 
230e 
2276 
2206 
21he 
2166 
1936 


SPEED 
FT/SEC 


1607 
1707 
1403 
11.28 
12¢1 
1203 
125 
Ge2 
1304 
17e8 
1420 
1226 
108 
8e5 
608 
4ef 
3e7 
506 
8eD 
909 
1925 
11¢2 
Jeh 


SPEED 
M/SEC 
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eeveevr8f8eeeeeeene ee @ @ 
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TEMP 
GEG C 


215 
2000 
1906 
1962 
1867 
1803 
170? 
17¢5 
17e1 
1606 
1602 
tse? 
1561 
1406 
1420 
1304 
1209 
1203 
1107 
1161 
106 
100 

9e5 


TEMP 
DEG C 


2165 
2020 
1906 
19e2 
1807 
1803 
1769 
17¢5 
1701 
1606 
1602 
1507 
1501 
1406 
1420 
1304 
1209 
123 
1107 
1101 
1066 


1000 


9e5 
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C-B PI3AL SOUNDING 


SOUNDING GATE 


BALLOON 


BASE LINE ANGLE 


23905 


6- 5-738 
RELEASED 645 MST 
PASE LINE LENGTH CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


TIME 


0e0 
0e5 
120 
105 


220 


205 
360 
3e5 
400 
4e5 
500 
505 
600 
6e5 
7e0 
7e5 
820 
8e5 
920 
9.5 
1006 
1005 
1129 
1105 
120 


542605 
300 
10000 


THEODOLITE 81 


AZIMUTH 
0.0 
8409 
8702 
8707 
131.61 
148¢e7 
15725 
16120 
16303 
1655 
1673 
17207 
17609 
130.3 
179 ¢2 
17703 
17709 
1805 
184.0 
1873 
13503 
138467 
1785 
169e3 
16301 


ELEVATION 


020 
6002 
629 
69e3 
6408 
5606 
51.8 
4900 
48e5 
4365 
5006 
5302 
5568 
59245 
6208 
64el 
6601 
670 
67e5 
6940 
7009 
7209 
The? 
7603 
7003 


. 


** SUSPECT DATA ** 


THEODOLITE We 


AZIMUTH ELEVATION 


59e5 
7201 
1403 
7706 
5125 
8205 
8209 
S204 
3101 
T9e7 
T7902 
7904 
7TGe5 
0509 
TGe7 
7809 
T7607 
7503 
7500 
7307? 
7203 
1009 
6909 
6202 
66e7 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


MO ONO UW 


10 


RHO 


84646 
100501 
148104 

91861 

29306 

25007 

75506 

99401 
118463 
11669 
100466 

87604 

6618 

612e7 

73205 


ERROR 


9e2 
10290 
9.1 
9ec 
920 
5eY 
920 
Bed 
Sef 
Sed 
8e9 
9a2 
926 
1063 
10e5 
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—9e0 
2001 
2306 
2408 
2500 
2505S 
2905 
3304 
3504 
37e5 
3809 
40e/ 
L2eb 
4501 
4704 
4902 
5029 
S0eY 
49e7 
498 
50<2 
SOe7/ 
Ste2 
5104 
5166 


TEMP (DEGeC) 


CO" S22 PMP NNNNMNN & 


OWN SB UNDWEUUWUW SC © 


a6 
17 
18 
19 
20 
an 
22 
23 


~ 742020 1009 
67128 10¢& 
59103 1926 
S00e7 106 
458e9 10238 
50420 142 
558 e8 1148 
67609 1203 
(7004 120e7f 


BREIGHT DIRECTION SPEED TEMP 


BEET DEGREES FI/SEC DEG ¢€ 
27116 27Te 31465 200 
3276e Lode 728 205 
31336 c&e 2007 2e5 
322he Se 2420 205 
3070e 250 1509 205 
31306 33s 105 204 
3247e the 509 203 
325%6 Y7e 504 109 
3284s 191.6 4e3 165 
34666 S2e 501 ie1 
36696 3Ye 6035 Oe? 
392hbe 296 4e4 003 
43236 1536 7105 020 
47986 2160 2ef —-00e4 
51226 13626 3e0 —-008 
52586 1476 3e4 -1e1 
5229 13ZVe 430 -1e5 
51206 1386 beh —-109 
51386 1636 beh -202 
5276e 202e L4e6 —-20e6 
55339 22508 be -300 
S&S2e C2de 706 -303 
615660 2c5e vel -307 


HEIGHT DIRECTION SPEED TEMP 
METERS DEGREES M/SEC DEG C 


82660 2Tle 906 269 
9956 Le 204 2e5 
9556 2te 5e3 205 
9836 8e 7e3 205 
9356e 25e 4e8 205 
95he 38e 3e2 204 
9906 b4e 10& 203 
9936 97e 106 109 
10016 1016 13 105 
10566 92e 106 101 
11186 &Se 109 007 
11S6¢ GSe 163 003 
13186 1536 005 029 
14626 2166 068 -Oed 
1S 61¢ 1326 009 -—-00e8 
16036 1470 120 <-—-161 
15946 130.0 1e2 —-105 
15616 13660 103 -1.9 
15666 1636 103 -—-20e2 
podGen- ~ /2aze WG nae IT B-1327 
16t6e 22350 169 -320 
178he eaece Leo <s=305 
18766 225e 2el -3el 
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II B-1329 


C-B PIBSAL SOUNDING 


SOUNDING DATE 


6- 5-78 


BALLOON RELEASED 1400 MST 


BASE LINE ANGLE 


BASE LINE LENGTH (CFT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT CFT) 


TIME 


0.0 
005 
120 
105 
220 
205 
320 
3e5 
4e9 
4e5 
500 
55 
620 
605 
720 
7e5 
8e0 
&e5 
920 
965 
1020 
10¢5 
1120 
1165 


23905 
5426e5 
30-0 
100e¢0 


THEODOLITE 31 


AZIMUTH 
0.0 
60e0 
6107 
6904 
7500 
8109 
8466 
9165 
9602 
9901 
1014 
10304 
10502 
10720 
10902 
111.1 
1128 
11420 
11501 
115.8 
11602 
11701 
11704 
11703 


cLEVATION 

0.0 
2406 
2400 
2608 
2802 
2848 
3001 
3004 
2806 
275 
2604 
2507 
2408 
2404 
2348 
2300 
2148 
2193 
2107 
216 
2129 
225 
230 
2308 


THEODOLITE 8&2 


AZIMUTH 
5965 
5868 
5963 
615 
64.9 
66e7 
68e9 
7204 
7509 
7807 
8161 
8305 
8505 
87026 
9029 
92e2 
Ghee 
950° 
9765 
98e7 
9906 

100¢5 
107e3 
10107 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


=| 
i 
= 3 
mn 


OAONOU FWD = 


RHO 


87e2 

88e5 
11662 
10602 
173038 
13709 
12509 
133-8 
11604 
14342 
1405 
17605 
13201 
137e2 
107e7 
24008 


ERROR 


606 

708 

8e8 

928 
106 
1107 
1202 
1365 
1404 
15¢e5 
1607 
1707 
1806 
19¢7 
2007 
2109 


II B-1330 


ELEVATION 

-0<0 

3e2 

Sed 

708 

909 
1126 
1304 
1404 
1409 
1503 
1507 
1601 
1603 
1604 
1606 
1604 
165 
1605 
1603 
1609 
1705 
18.0 
1807 
19¢e6 


TEMP (DEGeC) 
020 
1503 
1501 
14¢8 
1466 
1403 
1309 
13062 
1206 
1109 
113 
10¢7 
1020 
904 
Be7 
Bel 
7e4 
608 
604 
620 
526 
5Se2 
4e8 
bel 


14908 
157e1 
13207 
16904 
13402 
1566 
17909 


Ny 


HEIGHT 
FEET 


4556 

(358 
11066 
147he 
17466 
215660 
23600 
25766 
28016 
3014.8 
32467 
Z43he 
36186 
38216 
3938e 
40686 
&2706¢ 
4527e 
472Se 
50620 
52796 
567b6e 


HEIGHT 
METERS 


1396 
22he 
337e 
4490 
5326 
6576 
7198 
7E5e 
5546 
9196 
9966¢ 
10476 
11036 
116Se 
12006 
12406¢ 
13026 
1380 
14418 
15436 
16096 
17306 


2209 
24hel 
2502 
26063 
26e7 
2709 
2901 


DIRECTION 
DEGREES 


2bi1e 
25be 
27he 
287e 
285 e 
3026 
3126 
3016 
2996 
3006 
3026 
3076 
3126 
3156 
314he 
3136 
3136 
3116 
3U7e 
2166 
316e 
3006 


DIRECTION 
DEGREES 


2416 
2566 
27hs 
28760 
289e 
302e 
3126 
3016 
2996 
3006 
3026 
307s 
3126 
3156 
31he 
3156¢ 
3136 
31ite 
3907.6 
3166 
316e 
3006 


SPEED 
FT/SEC 


2704 
2020 
1906 
1843 
180 
1765 
2126 
2406 
2304 
2401 
2301 
2101 
2209 
2401 
2408 
2308 
2207 
2202 
2003 
1401 
hel 
1922 


SPEED 
M/SEC 


Beh 
601 
600 
506 
505 
503 
606 
705 
vel 
703 
7e0 
604 
720 
7e3 
7e6 
7e3 
609 
608 
602 
4e3 
4e3 
509 


TEMP 
DEG C 


1503 
1501 
1408 
1406 
1403 
1309 
1302 
1206 
1109 
1105 
1007 
1020 
Ded 
Se7 
8e1 
7eo4 
608 
604 
6200 
506 
5e2 
48 


TEMP 
DEG C 


1503 
1501 
1403 
1406 
1403 
1309 
1302 
1206 
1109 
1103 
1007 
1020 
9e4 
Bel? 
8e1 
7e4 
608 
604 
609 
526 
Sed 
4e8 4 
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SOUNDING 


C-B PIBAL 
TIME 1400 


DATE 6707 (3 


TEMPERATURE 


SPEED 


WIND 


WIND DIRECTION 


00" he 


00° fe 


00° he 


90°02 Se 
SO SSENN NI 


03°02 00°GT 
SGSYQNNH NI 


"Ie ou°s! 
Sd SUaNNH Ni 


IL. B-1332 


ODE 
(SH31L35W) 


rel 
(S41 3W) 


00° 30h 
SOR ETE 


Ou “fh 


ao °s 
Ea peseuac: 


16.00 


12.00 


DEGREES CELT 5 


§.00 


oo°o” 


10.00 


a0°G" 


00 °Oh 


QU ae 


SUSSONTME NIT Sg ee eee boat 
00"0E 00°Se 00"0e o0°S! OD°OT 


NISIYO 1G HIND — ABOLOat Ge Mee Td 
S07 570 480 00m! awit 


ONIGNNOS @dald 9-9 


Ole) Ss 


II B-1333 


C-8 PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


EASE LINE LENGTH (FT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT CFT) 


TIME 


020 
065 
120 
1e5 
200 
205 
30 
3065 
4.0 
4e5 
520 
505 
620 
6e5 
709 
7e5 
8e0 
8e5 
920 
925 
100eG 
10¢5 
1120 
1125 
1220 


6- 7-78 


645 MST 


23905 
54265 
3020 
10029 


THEODOLITE 281 


AZIMUTH 
029 
302e2 
31843 
8603 
132e1 
14206 
14563 
14703 
1485 
14906 
15004 
15104 
15461 
15605 
157el 
15784 
1575 
15609 
15601 
155¢e3 
15403 
153.3 
152¢6 
151.25 
15005 


ELEVATION 

020 
6203 
6908 
8208 
6661 
5003 
4&3e7 
3903 
3805 
3708 
3820 
37e7 
3602 
3409 
3420 
3207 
3109 
3165 
30e7 
3004 
2907 
2901 
28e7 
2801 
2708 


THEODOLITE Se 


AZIMUTH 


5925 
5209 
5702 
5904 
6349 
7120 
7604 
8201 
86e2 
9020 
9302 
9609 
102e¢1 
10706 
11107 
11506 
11806 
1209 
12207 
12he2 
12503 
12605 
127e2 
12728 
128e9 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIHE 


OMBNOUEFWN 


RHO 


10¢e2 
320 
6006 
7901 
97e2 
12204 
16020 
128e5 
15006 
11720 
11765 
13707 
118238 
12906 
17808 


ERKOR 


5200 
5e3 
Se7 
601 
608 
704 
2e2 
&e9 
926 
10e2 
1120 
118 
128 
1369 
1501 


II B-1334 


ELEVATION 

-0.0 

2e4 

Se2 

8e2 
1103 
1401 
16e2 
1804 
2002 
22e2 
230d 
2505 
2609 
2709 
2846 
2809 
2920 
2808 
2807 
28e2 
2709 
27e5 
270e0 
2606 
2604 


TEMP (DEGeC) 
020 
1007 
1101 
1106 
12.60 
1106 
11e2 
1068 
1004 
1020 
Geb 
Ge2 
8e8 
Beh 
8e0 
7e6 
7e2 
6e7 
620 
50h 
408 
hel 
305 
209 
202 


19207 
14161 
20209 
11365 
15861 
16126 
11205 
13909 
16009 


HEIGHT 
FEET 


3206¢ 

591.6 

R893e 
11946 
14820 
172he 
20056 
22900 
25936 
28906 
32216 
351460 
38256 
41536 
445864 
47426 
50606 
5355 
5647e 
59256 
62706 
6482e 
67896 


HEIGHT 
METERS 


986 
1806 
2720 
3640 
452e 
5256 
6116 
698e 
790s 
8816 
982e 

10716 
116660 
12666 
13590 
14456 
15426 
16326 
17216 
12066 
1911 
19766 


1602 
1705 
1807 
2020 
2103 
2209 
2401 
2506 
2609 


DIRECTION 
DEGREES 


1396 
287e 
31be 
3286 
3316 
3336 
3346 
3366 
3376 
3396 
347e 
3536 
348-50 
34260 
34060 
3356 
3296 
3266 
32he 
3226 
322e 
3196 
3156 


DIRECTION 
DEGREES 


1396 
287.6 
314e 
3286 
331e 
3336 
33he 
3360 
337e 
3396 
3470 
3536 
3486 
342e 
3406 
335e 
3290 
3260 
32he 
3226 
322e 
319. 


SPEED 
FT/SEC 


306 

43 
1202 
1961 
2120 
1906 
17e7 
1408 
1308 
1461 
1365 
228 
23020 
2504 
2303 
2203 
2303 
23e5 
2400 
2701 
2504 
2502 
2601 


SPEED 
M/SEC 


1e1 
163 
3e7 
528 
604 
600 
504 
4e5 
4e2 
4e3 
506 
6e9 
Zed 
fel 
7e1 
608 
7e1 
7e2 
7e3 
8e3 
Ve7? 
7e7l 


TEMP 
DEG C 


107 
1101 
115 
1220 
1106 
1102 
1008 
1004 
1060 
96 
Ge2 
8e8 
Be 
820 
706 
7e2 
607 
600 
504 
408 
4el 
305 
209 


TEMP 
DEG C 


1007 
1161 
1126 
1220 
1126 
11062 
108 
1004 
1020 
926 
9e2 
8.8 
Bed 
8e0 
706 
Te2 
607 
600 
504 
4e8 
bel 
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C-B PISAL SOUNDING 


c 
SOUNDING DATE 6- 7-78 
€ BALLOON RELEASED 1330 MST 
a 
.. BASE LINE ANGLE 23905 
BASE LINE LENGTH (FT) 542605 
TIME INTERVAL (SEC) 3000 
S BASE LINE HEIGHT (FT) 10020 
C THEODOLITE #1 
. TIME AZIMUTH ELEVATION 
( 0.0 0.0 020 5905 
005 15202 hbhe2 61468 
120 13804 470° 6507 
C 105 13400 5006 6907 
220 13405 Sav 7302 
205 13560 5005 7700 
C 360 136400 S207 8020 
3e5 13063 5320 8204 
: hel 12700 5208 Shak 
Lig 4e5 12361 5109 8604 
5.0 11906 4900 8729 
565 116e2 4708 B88e2 
C 600 11202 4604 B77 
605 10904 4he8 8704 
3 Teen 1071 Ser 8704 
pe 7e5 104¢6 4109 8761 
820 10203 4006 8605 
8e5 $908 3808 8600 
C 9.0 9801 3706 8506 
905 9709 3604 8502 
G 
i3 COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 
TIME RHO ERROR 
© 
1 11606 Sel 
2 C603 508 
© 3 10709 608 
4 11304 76 
m 5 11302 Bob 
© 6 1820 906 
7 11509 iVa2 
g 11005 We? 
© 9 47e1 Akek 
10 Wh6éae 1662 
y 11 12149 17eZ@ 
Cs 12 12563 1920 
oe 13 21504 2005 
: 14 16808 2200 
©O 15 19503 2307 
16 16206 2409 
17 19003 2702 IT B-1338 
18 20100 2900 
19 31102 2806 : 


THEODOLITE &2 


AZIMUTH ELEVATION 


-029 
209 
Veoh 

1303 

1704 

2103 

2500 

2903 

3165 

32e7 

3229 

3320 

3204 

3202 

3108 

3101 

3003 

2906 

2901 

2843 


TEMP (DEGeC) 

000 
2161 

2001 

1902 

175 
1508 

1420 

11S 

908 


HEIGHT DIRECTION SPEED TEMP 


FEET DEGKEES FI7ZSEG DEG € 
297.6 3196 17403 2161 
772e 308s 1404 2001 

14266 312e 14e4 1902 

19306 317e 1403 1705 

2477e 31he 1307 1508 

3109 3016 1509 14020 

3957s 2936 19e¢3 1109 

46316 287e 2126 923 

532hbe 2846 2802 

S909¢ 2798 2807 

64146 26660 2409 

675he 2626 2508 

717660 265e 2606 

T5716 2646 2904 

T9496 2606 2920 

8149 2566 3403 

B649e 2606 3308 

90346 25568 1604 


HEIGHT DIRECTION SPEED TEMP 
METERS DEGREES M/SEC OEFG C 


906 3196 3e4 2101 
23560 Z0Se Leh 2001 
4356 312e heh 1902 
588e 317e 4e4 175 
755e 3146 4e2 1508 
948 3016 4e8 1400 

12066 2936 SeF 1109 
14126 28le 606 908 
16236 2B be 8e6 
18016 2796 8e7 
19556 26660 706 
20596 26Ze 709 
2187.6 2656 Bel 
23086 26he 920 
24230 26006 8e8 
24840 258e 10065 
263606 2606 1128 
275 be 2556 520 
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C-b PIBAL SOUNDING 
Time: 0645 Date: 6/9/78 


DATA NOT REDUCED. INSUFFICIENT DATA POINTS. 


© 


II B-1342 


C-B PIBAL SOUNDING 


SOUNDING DATE 6- 9 


BALLOON RELEASED 1330 MST 


BASE LINE ANGLE 
PASE LINE LENGTH CFT) 
TIME INTERVAL CSEC) 
BASE LINE HEIGHT (FT) 


TIME 


000 
065 
120 
105 
200 
2e5 
320 
305 
40 
4e5 
520 
505 
620 
6e5 
720 
7e5 


-78 


23 
542 
3 
10 


THEODOLITE 41 


AZIMUTH 
020 
001 
7e5 

1162 
1920 
2002 
2306 
2703 
3102 
3307 
3506 
3703 
382 
3904 
3909 
4002 


Ge5 
6e5 
0.0 
020 


ELEVATION 


0.0 
1907 
1803 
1601 
1402 
1508 
1506 
1504 
1404 
1408 
1305 
1304 
1308 
1404 
1408 
15¢0 


THEODOLITE #2 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


a) 
tesa} 
= 
m 


OMAN AWEF WN 


RHO 


6908 
5208 
50e2 
1701 
B84e9 
1e1 
338 
5803 
13703 
2306 
4504 
23220 
182e5 
14209 
139¢e4 


ERROR 


6e5 
&e5 


1003 
1402 
1561 
1704 
1926 
2300 
2hel 
2803 
3204 
3603 
3920 
433 
4503 


HEIGHT OIRECTION S 


FEET DEGREES 


443-6 
B02 
1008-6 
14236 


187. 
197. 
2076 
2116 


FT/SEC DEG C 


PEED 


39e7 
3709 
5507 
45e7 


AZIMUTH ELEVATION 
5905 -060 
5020 3e7 
4he4S 509 
41e2 606 
38e8 7e2 
3&5 Bel 
3808 Gel 
3907 925 
4007 963 
4109 9e5 
42e4 925 
426? 928 
4301 105 
43e5 109 
436 1106 
4307 1109 

TEMP 
II B-1343 


TEMP (CDEGsC) 


raid 


16926 
204he 
2354e 
26556 
23506 
32026 
3707e 
43550 
4877. 
56480 


HEIGHT 


' METERS 


1356 
2456 
307e 
ihe 
S16. 
6236 
7186 
8096 
869e 
9766 
11306 
13296 
14866 
17226 


218. 
22h60 
227.0 
23he 
2306 
2256 
2256 
2200 
2276 
22he 


DIRECTION 
DEGREES 


187. 
1970 
207 
211. 
2130 
22he 
227e 
235460 
2306 
22560 
22568 
22760 
2270 
22he 


2902 
4308 
5Se2 
44.0 
5104 
7809 
7404 
6120 
6307 
57e3 


SPEED 
M/SEC 


1201 
116 
1720 
1309 

809 
1304 
1608 
1304 
1507 
2420 
22e7 
1866 
1904 
17¢5 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


FASE LINE LENGTH (CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


TIME 


020 
0.5 
120 
105 
220 
205 
320 
305 
420 
4e5 
520 
505 
600 
605 
70D 
705 
8e0 
8e5S 
9.0 
965 
1060 
1065 
1120 
115 
1220 


645 


6-12-78 


MST 


23905 
542695 
3020 
1000 


THEOGOLITE 81 


AZIMUTH 
= Oe O 
29601 
29920 
30505 
31904 
32505 
33302 
34101 
34504 
34904 
35362 
35709 

206 

606 
1004 
1504 
1961 
2301 
2504 
2709 
3007 
3301 
3heof 
3606 
3820 


ELEVATION 

020 
42065 
S7el 
65e2 
6501 
5703 
48e2 
4228 
3706 
3426 
320k 
3128 
3165 
3102 
3120 
3120 
39e5 
2907 
2900 
2806 
2706 
2607 
2600 
2503 
2406 


THEODOLITE &2 


AZIMUTH 
59eS 
S601 
5507 
S407 
5303 
4903 
43e6 
38e2 
3006 
2503 
2809 
2908 
3028 
3206 
3404 
3507 
3608 
3lef 
38e9 
4000 
4009 
4220 
4208 
4308 
4328 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


TIME 


OMAN AUFWN 


RHO 


1606 
2601 
1302 
009 
45e3 
6809 
2385 
98e7 
2406 
203020 
26604 
29161 
39020 
44429 
34502 


ERROR 


520 
503 
506 
620 
665 
7e4 
8e6 
108 
1203 
a 31 
14.0 
1501 
1506 
16e1 
1705 


II B-1347 


ELEVATION 

-0.0 

209 

605 

928 
1203 
1503 
1701 
1804 
1906 
2020 
2003 
2005 
2007 
2009 
2009 
2008 
2007 
2007 
2004 
2001 
190 
195 
1902 
1809 
1861 


TEMP (DEGeC) 
020 
1202 
128 
1304 
14¢0 
1605 
1601 
1507 
1503 
15e9 
14:6 ~ 
1402 
1306 
12¢8 
1201 
113 
1005 
Ge? 
809 
8e2 
Te 
606 
509 
Se2 
beh 


C) 


31605 
27365 
30603 
25305 
21309 
21902 
22305 
22004 

7104 


HEIGHT 


FEET 


354e 
6796 
10126 
1267e 
15716 
1837. 
21969 
275 7e 
30666 
3174. 
33886 
36566 
37806 
38716 
42296 
45086 
50186 
5072.6 
S211.6 
55 94e 
58556 
5998s 
61906¢ 


HEIGHT 
METERS 


108-6 
207e 
3086 
3366 
479 
5606 
669° 
8406 
9356 
967e 
10336 
11146 
11526 
11800 
12896 
13740 
1530. 
15466 
15886 
1705e 
17856 
182&6¢ 
1887. 


1828 
2161 
2107 
2206 
2408 
2605 
lel 
2°e1 
3720 


CIRECTION 
DEGREES 


119° 
1616 
1806 
162e¢ 
1616 
1726 
1756 
1796 
1956 
21660 
2226 
234e 
2536 
24aite 
2336 
2296 
2236 
»- 2456 
2368 
23he 
2396 
2426 
236e 


DIRECTION 
CFGREES 


11G 6 
1616 
1806 
1626 
1616 
17ce 
1756 
179-6 
1956 
21660 
22260 
23he 
2536 
24ie 
2336 
2296 
2336 
249 
2360 
2340 
239 6 
24206 | 
2360 


SPEED 
FT/SEC 


Te2 

168 

400 

9e6 
1706 
2308 
3428 
3509 
2206 
1803 
2029 
1804 
1501 
2105 
2706 
3406 
2901 
18.0 
3006 
3803 
2905 
2702 
328 


SPEED 
M/SEC 


202 
025 
1e2 
209 
504 
7e3 
1006 
10.9 
609 
506 
604 
506 
406 
606 
Bed 
1005 
8e9 
505 
903 
117 
920 
8e3 
10e0 


TEMP 
DEG C 


1202 
128 
1304 
1420 
16065 
1601 
1507 
1503 
1500 
1406 
14e2 
1306 
1208 
1201 
1103 
1065 
9e7 
8e9 
8e2 
704 
606 
509 
5e2 


TEMP 
DEG C 


1202 
1208 
1304 
1420 
1605 
1601 
1507 
1503 
15290 
1466 
1he2 
1306 
1228 
1201 
1103 
10¢5 
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~ 8e9 


Be2 
7e4 
606 
509 
5e2 
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C-B PIBAL SOUNDING 


SOUNDING DATE 6-12-78 


BALLOON RELEASED 1300 MST 


a LINE ANGLE 
BASE LINE LENGTH CFT) 
TIME INTERVAL CSEC) 
BASE LINE HEIGHT CFT) 


TIME 


0.0 
005 
120 
165 
200 
205 
320 
3e5 
420 
4e5 
560 
505 
620 
605 
720 
_ 7e5 
Dd = &o 
8e5 
9.0 
925 
1020 
105 
1120 
115 
1220 


23905 
542605 
3020 
1000 


THEODOLITE 1 


AZIMUTH ELEVATION 


020 
2020 
21.20 
2109 
2205 
2163 
1906 
1809 
17el 
1720 
1605 
1509 
1520 
1403 
1307 
1302 
1209 
1208 
1206 
125 
1204 
1203 
1202 
1260 
1109 


1 
1 
1 


1 
1 


020 
926 
$06 
Re2 
626 
Bed 
903 
909 
0.5 
0e2 
020 
909 
0.0 
001 
968 
925 
9e1 
Bel 
86 
Be 
8e3 
8a2 
B8e2 
8el 
8el 


THEODOLITE &2 


AZIMUTH 
5905 
S406 
50e2 
466 
4Lhel 
4120 
38e6 
3603 
3403 
3206 
315 
2909 
28e3 
2720 
25 e7 
2406 
2308 
2300 
2204 
2106 
2103 
2007 
2002 
1907 
1982 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


RHO 


86e2 
9105 
81e3 
9403 
8120 
9602 
7001 
106e8 
10365 
11604 
116e9 
147e2 
16304 
1718e7 
8203 


ERRO 


6e1 

7eZ7 

926 
1123 
1363 
1407 
1608 
1804 
20e2 
2165 
2306 
2506 
2704 
2905 
3125 


R 


II B-1351 


ELEVATION 
-020 


TEMP (CDEGeC) 
0290 
290e5 
2900 
2806 
25071 
2706 
27e1 
2607 
2602 
2507 
2502 
240¢8 
2405 
2401 
2308 
2304 
2301 
2208 
2204 
2201 
C107 
2104 
2140 
COe7 
2003 


15903 3304 


24207 3620 
17004 37e7Z 
15409 49e9 
1735 422e0 
18609 4468 
20507 4703 
28he7 49e5 
31604 5205 


HEIGHT OIRECTION SPEED TEMP 
FEET DEGREES FT/SEC DEG C 


1556 2016 3006 2905 
2976 20260 3468 29020 
&hbe 2036 3506 2886 
6296 2006 3720 2861 
8366 1946 Zhe2 2706 
19019 1926 56053 2ret 
12836 1926 3602 2607 
155660 1906 3308 2602 
16996 1906 2905 25ef 
17996 190.6 3209 2502 
19996 1838¢ 4003 2408 
22386 18660 37e4 2465 
24566 1866 38e4 24e1 
2S577e 1866 4001 2308 
2677e 1876 Szef 2304 
27lhe 190. 4325 2361 
292he 19Ue 4106 2203 
30066¢ . 19Ce 4720 2204 
32026 1906 4102 2261 
3267. 190 37e1 2107 
346260 1906 5006 2164 
36306 189. 4469 2100 
38516 159.6 4Ge4 2007 


HEIGHT OIRECTION SPEED TEMP 
METERS DEGREES M/SEC DEG C 


47e 2016 9e3 2905 

916 20c6 1006 29090 
1266 2036 1009 2806 
1926 2006 11e3 2801 
2556 19he 1004 2706 
3106 192e¢ 1065 27e1 
39160 192e 1120 2607 
4&7he 1906¢ 19063 2602 
5186 1906 920 2507 
S486 19Ue 1060 2502 
609e 1836 1203 240e8 
6826 1866 1104 2405 
749 ¢ 1866 1107 2he1 
7866 1866 12e2 2348 
R166 187. 117¢5 2304 
845e 190¢ 1363 2361 
8916 1906 1207 2208 
9166 1906 The3 2204 
97be 1906 1206 22¢1 
9966 1906 1103 21e7 II B-1352 
1055e 1906 1504 21604 
11226 189. 130e7 2120 


1174e 1896 15e¢1 2007 
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C-B PIBAL SOUNDING 
SOUNDING DATE . 6=13=7& 


BALLOON RELEASED 645 MST 


BASE LINE ANGLE 23985 
PASE LINE LENGTH CFT) 542605 
TIME INTERVAL (SEC) 3020 
BAS= LINE HEIGHT CFT) 10000 


THEODOLITE #1 


TIME AZIMUTH cLEVATION 
020 020 020 
0e5 34202 3440 
120 34701 2502 
1e5 35002 193 
220 S516 7 1703 
2065 35407 1605 
320 35607 1665 
3e5 35901 1605 
420 104 17205 
4e5 4e6 1840 
520 7el 1203 
5.5 1004 18.5 
620 1209 1365 
665 1508 1865 
700 1820 18¢5 
705 2602 1805 
Ee0 2128 1805 
&e5 2365 1305 
920 2409 1804 
925 2507 1803 
10-0 2607 1802 
1065 2705 1709 
17120 2708 17¢6 
1165 2&e2 17e¢5 
1220 2804 1fe2 


*-* “SUSPECT DATA 


THEODOLITE a2 


AZIMUTH 
5905 
5104 
418 
3ee7f 
204 
2404 
2301 
2309 
2306 
c4hel 
2409 
2601 
Cte 
2803 
2904 
30¢6 
3165 
3202 
3ce9 
3308 
3401 
Z4e2 
3400 
34e9 
3308 


COMPARISON OF REAL ERKOR WITH Oot CEGe ERROR 


TIME RHO ERROR 
1 7700 509 
2 6507 706 
5 1215 1001 
4 13308 1202 
“5 187e5 1407 
6 19208 1604 
7 28601 1709 
8 21507 1920 
g 19409 200d 
10 22504 2202 
V1 24G9e2 2405 
12 23903 2509 
13 24205 2602 


14 271706 2908 


TT B=-1355 


ELEVATICN 

-Osu 

505 

8635 

90S 
1004 
1162 
1107 
124 
1209 
1304 
1309 
1he3 
1464 
1406 
1h)ed 
1409 
1465 
15¢e0 
15e1 
1561 
1506 
1529 
1500 
1428 
1407 


TEMP (DEGeC) 
0.0 
2006 
2103 
2104 
2120 
206 
2002 
1908 
19e1 
1&e2 
173 
1604 
1505 
1446 
1307 
1208 
1109 
1126 
1001 


Geis a ne Wa ee a Hi EEF" 


aon 


Om 


O 


16 
17 
18 
Ue) 
20 
21 
(aC 
(a 
24 


25102 
21600 
23he2 
31603 
23909 
24€03 
27509 
157e1 
15000 


HEIGHT 
FEET 


5936 

9836 
13260 
16056 
19636 
225060 
25196 
23126 
3190¢ 
34960 
388660 
41656 
456Se 
4874s 
5155s 
53496 
57856 
61316e 
59456 
62°96 
68116 
7307. 
75716 


HEIGHT 
METERS 


1816 
3006 
L04e 
4896 
598s 
6866¢ 
76860 
857e 
9726 
10666 
11856 
12706 
13936 
14866 
AS. fale 
1630. 
17636 
18696 
1812e 
19196 
207ée 
22276 
23086 


3207 
3502 
EVO) 
3603 
3306 
4&2e1 
4505 
4706 
5120 


DIRECTION 
CEGREES 


1686 
1736 
1756 
12060 
1376 
1Sh.e 
297 
211. 
2136 
2146 
22ile 
2220 
2256 
2306 
234e 
220s 
C236€ 
2556 
2450 
217e 
21ze 
2i2e 
2126 


UIRECTION 
DEGREES 


166 
173° 
175e 
1806 
187.6 
19h. 
2076 
2116 
2136 
2196 
2c 16 
22ce 
2256 
2506 
2346 
2cTve 
2236 
255 
24560 
21fe 
2136 
21260 
2ide 


SPEEC 
FT/SEC 


34e1 
4609 
49e2 
4505 
5909 
29e2 
2404 
25e2 
3163 
3348 
3604 
39e2 
3907 
3328 
2902 
3601 
4308 
1406 
1565 
5461 
6309 
5009 
5009 


SPEED 
M/SEC 


1004 
1403 
1560 
1309 
1202 
9e2 
704 
326 
9.5 
103 
1101 
1109 
1201 
1003 
809 
11.20 
1304 
4e5 
4ef 
16065 
1905 
15165 
1565 
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II B-1358 


C-B PIBAL SOUNDING 


SOUNDING DATE 


6-13-76 


EALLOON RELEASED 1330 MST 


EASE LINE ANGLE 


BASE LINE LENGTH (FT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (CFT) 


TIME 


020 
025 
12e0 
1¢5 
260 
205 
320 
3e5 
460 
4e5 
520 
505 
620 
605 
720 
705 
820 
8e5 
920 
925 
1020 
1005 
11720 
1165 
1220 


23905 
5426e5 
3020 
10000 


THEODOLITE @1 


AZIMUTH 
: 0290 
33901 
34505 
34904 
35003 
35208 
35420 
35500 
35600 


a2 wt Bt ODO CO 


Or No DANS 


ELEVATION 


020 
2601 
2468 
2102 
2109 
2308 
2302 
2009 
1904 
1606 


1b06 


1305 
1302 
12¢e5 
1202 
1108 
1128 
1109 
12e2 
1202 
12¢3 
12¢5 
126 
1204 
12e2 


THEODOLITE #2 


AZIMUTH 
5905 
5009 
43e7 
37e5 
3204 
2905 
27e3 
2406 
2206 
2162 
2004 
1909 
1929 
1709 
1606 
1507 
1409 
1400 
1305 
1361 
1226 
1204 
1203 
1220 
1109 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


OMNYNA WN SWH = 


RHO 


11128 
10403 
10506 
11902 
151e2 
13706 
17509 
16903 
17506 
16107 
23507 
241e7 
207e5 
28204 
315e7 


ERROR 


528 

7e1 

Bel 
10.3 
1109 
1362 
14069 
1606 
1363 
2003 
2201 
2309 
2505 
2706 
2904 


II B-1359 


ELEVATION 

-0.0 

4e5 

726 

8e9 
11063 
1309 
1404 
1401 
1307 
12e2 
1120 
1007 
1007 
1002 
1004 
10e3 
1004 
1007 
1009 
1009 
112 
1144 
1106 
113 
1101 


TEMP (CDEGeC) 

020 
2909 
CS e7 
2807 
2708 
2608 
2509 
2409 
2400 
2307 
2303 
2320 
C2el 
2203 
2200 
2126 
21063 
2120 
20e5 
2020 
19064 
1809 
1804 
1728 
1703 


—  O 


Se 


O 


2N1a7 
31709 
358e2 
31607 
29501 
35507 
3518 
38902 
31367 
29005 


HEIGHT 
FEET 


4596 
B49 6 
1108-6 
15456 
20836 
23436 
25076 
26656 
2585e 
255be 
26426 
28386 
28796 
31066 
32436 
344260 
37436 
39906 
41596 
44296 
4664.6 
48506¢ 
49716 


HEIGHT 
METERS 


1406 
2596 
3386 
471e 
6356 
714.6 
7T64he 
8126 
788e 
7796 
805e 
86S5e 
877e 
947e 
9896 
10496 
1Th16 
12166 
12686 
13506 
14226 
14786 
1515 e 


UA anihe 
3101 
3302 
3446 
3601 
3728 
3901 
402 
4220 
4302 


DIRECTION 
DEGREES 


1666 
175e 
17Se 
1796 
18206 
1806 
1816 
13460 
189° 
192 
1906 
1836 
1806 
TBU0.6 
18.06 
1806 
1806 
1816 
1816 
1836 
187. 
1366 
1860 


DIRECTION 
DEGREES 


1666 
1756 
1756 
1796 
1826 
1806 
1816 
1846 
1896 
1926 
190e 
1336 
1806 
1806. 
1806 
1806 
1806 
1316 
1316 
1856 
187. 
1866 
185.e 


SPEED 
FT/SEC 


2906 
3165 
3208 
3005 
2701 
290F 
3309 
3465 
37e2 
3720 
S505: 
3303 
3505 
3708 
3303 
3506 
3302 
27e1 
2906 
2802 
2202 
27085 
28038 


SPEEG 
M/SEC 


9.0 
926 
10.0 
905 
8e3 
9e1 
1025 
1065 
1163 
1123 
1008 
1001 
1068 
11¢5 
106.1 
1009 
1001 
8.3 
9.0 
806 
6e8 
804 
Re8 


TEMP 
DEG C 


2909 
2907 
2807 
2708 
2608 
2509 
2409 
2400 
2307 
2303 
23020 
2207 
2203 
2220 
2106 
21063 
21460 
20¢5 
2020 
1904 
1809 
1804 
178 


TEMP 
DEG C 


2909 
2907 
28e7 
2708 
2608 
2509 
2409 
2420 
2307 
2303 
230 
22ieit 
2203 
22¢0 
2166 
2163 
2120 
2005 
20-0 
1964 
1809 
1804 
1728 
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C-B PIBAL SOUNDING 


DATE 6/13/78 


TIME S30 


TEMPERATURE 


WIND SPEED 


WIND DIRECTION 
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C-B PISAL SOUNDING 


SOUNDING CATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH (FT) 


TIME ENTERVAL .CSEC) 


BASE LINE HEIGHT CFT) 


EINE 


0.0 
0.5 
120 
1e5 
200 
205 
320 
305 
420 
4e5 
520 
505 
600 
605 
720 
725 
820 
8e5 
920 
9e5S 
1020 
105 
1120 
1105 
1220 


6-15-78 


645 MST 


23905 
542605 
300 
10020 


THEODOLITE 2&1 


AZIMUTH 
020 
29308 
32908 
34407 
35706 
3e2 
33 
1126 
1407 
1702 
1308 
1907 
2005 
2009 
2161 
2102 
2161 
2009 
2005 
2063 
2020 
1907 
1904 
1902 
1902 


ELEVATION 


0.0 
3304 
30e2 
2808 
2305 
2163 
1807 
1720 
1506 
1409 
1420 
1306 
1320 
1207 
1203 
1200 
1107 
1126 
1104 
11e2 
1120 
108 
1007 
1006 
1063 


THEODOLITE 82 


AZIMUTH 
59e5 
5608 
5104 
4708 
42063 
3903 
3605 
She? 
3304 
3228 
3249 
3104 
3009 
3006 
3020 
2504 
2509 
2803 
2feS 
2720 
2604 
2509 
2503 
2500 
2406 


COMPARISON OF REAL ERKOR WITH O0¢1 DEGe ERROR 


TIME 


OMNAUEWN = 


RHO 


7102 
10401 
11500 
15401 
179¢e5 
22107 
23001 
257e8 
26107 
24905 
27202 
33603 
337e1 
318607 
35709 


ERROR 


409 
506 - 
605 
8e3 
909 
P2e5 
1467 
17e7 
2007 
2401 
27e1 
3004 
32e5 
3505 
38e8 


II B-1363 


ELEVATION 

-020 

2e1 

4e9 

609 

8e8 

9e9 
1025 
106 
1007 
1028 
1006 
1007 
100e7 
1006 
1004 
1004 
1004 
1004 
1004 
1003 
1002 
1001 
1020 
1029 

9e9 


TEMP (DEGeC) 

020 
1903 
2028 
2068 
2008 
2002 
19¢6 
1920 
1804 
17e8 
1609 
1601 
1502 
1403 
1305 
12¢6 
1107 
1008 
1029 
Gel 
8e2 
704 
607 
509 
5e2 


O 


Oras, 


fc) 


1é 


17 
18 
19 
20 
21 
22 
23 
24 


£3828 
4301 
47165 
48068 
49103 
51208 
47706 
52026 
602063 


HEIGHT 
FEET 


2406 

494e 

7336 
105%. 
13366 
16446 
19106 
22406 
2587e 
29116 
324660 
35656 
375hbe 
40046 
432260 
45216 
47906 
50896 
528460 
5507e 
S649e 
59386 
60406 


HEIGHT 
METERS 


(36 
1506 
22364 
3236 
407 
5016 
582. 
68364 
T7896 
887. 
989e 

1087. 
11hde 
12206 
1317e 
1378.6 
14606 
15516 
16106 
16786 
17226 
18106 
18416 


bie 
4367 
4609 
L963 
5201 
Shed 
57¢e5 
53e7 
6302 


DIRECTION 
DEGREES 


1506 
1806 
191.6 
1946 
199.6 
2016 
2040 
207e 
207e 
2060 
2056 
2060 
2Ube 
2026 
2016 
193. 
196.6 
19660 
1956 
19h.e 
1S 4Le 
1936 
197e 


DIRECTION 
DEGREES 


1506 
1&0¢ 
1916 
19he 
1996 
2016 
204e 
207e 
207e 
20660 
20Se 
2066 
2040 
2020 
2016 
198.6 
19660 
1966 
1956 
1946 
1946 
1936 
197.e 


SPEED 
FT/SEC 


1306 
183 
280 
3520 
39e2 
4620 
Sie7 
5S7e2 
609 
6007 
5905 
5103 
486 
5906 
5209 
4607 
Shel 
5302 
5020 
4609 
5107 
4307 
S4el 


SPEED 
M/SEC 


4el 

506 

Be5S 
1007 
119 
14460 
1508 
1704 
1805 
185 
1861 
1506 
1408 
1802 
1601 
14ec 
16e7 
1602 
15e2 
1463 
1508 
1363 
165 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


6=1)5=75 


RALLOON RELEASED 1350 MST 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


TIME 


00 
005 
120 
1e5 
220 
2e5 
320 
305 
4e0 
4e5 
526 
565 
6290 
605 
7209 
705 
8e0 
&e5 
Ce0 
965 
1920 
10¢5 
1100 
11¢5 
12.0 


23905 
542605 
3000 
1000 


THEOOCLITE 2&1 


AZIMUTH 
0.90 


— 
oo = 
ee 
oo 


NDNN DEW OM 


ELEVATION 


0.0 
C4e2 
170f 
18058 
199 
2165 
2008 
2126 
2204 
2305 
2429 
2305 
2209 
2303 
24.0 
2503 
2608 
2608 
2606 
2420 
C5e7? 
2408 
2405 
2306 
2203 


THEOOCOLITE #2 


AZIMUTH 


CCMPARISON OF REAL ERROR WITH Oet DEGs 


TIME 


MV ANAU RW = 


10 


RHO 


11407 
13004 
16005 
16606 
16303 
303065 
22704 
27004 

6504 

2604 
17 VeD 
42109 
304068 
SSoer 


ERROR 


508 
703 
901 

1102 

1305 

1501 

1703 

1902 

2042 

2104 

2301 

2303 

2602 

213 
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5905 
5501 
4606 
4002 
3426 
3108 
2949 
2708 
2605 
2605 
2605 
2609 
2&e1 


C7 ek 


2705 
205 
2705 
200% 
2600 
2629 
2604 
C604 
26065 
2608 
2fel 


ERROR 


ELEVATION 

-020 

320 

Sel 

860 
1006 
1204 
1420 
15¢e9 
1663 
16e7 
1720 
1725 
1769 
183 
1901 
2003 
2107 
2220 
2261 
2201 
2109 
C104 
2103 
2007 
1906 


TEMP CDEGeC) 
020 
1902 
1824 
173 
1509 
14¢5 
1301 
11407 
1004 
Gal 
728 
609 
600 
Se 
309 
2e2 
024 
-161 
-2e7 
—-b&e4 
-6e0 
-609 
-7e8 
-Se7 
-926 


O 


16 
ey. 
18 
19 
20 
on 
(Af 
23 
24 


34104 
36603 
33726 
428e7 
38600 
36609 
415e2 
435e2 
455e7 


HEIGHT 
FEET 


3236 

5 84e 
10186 
1557e 
21396 
24906 
30406 
35656 
39260 
4218s 
45666 
4587. 
5278: 
S704e 
62856 
70086 
T1427. 
T9476 
B4E%e 
BaI95 « 
95526 
9678e 
9907-6 


HEE GHT 
METERS 


98e 
1786 
3106 
475e 
6526 
1596 
927.6 
1087. 
1197e 
12866 
1392s 
13986 
16096 
1738e 
19166 
21366 
226ke 
24226 
2587 eo 
27110 
29126 
29506 
30206 


2000 
3106 
33438 
3605 
3806 
4206 
435 
450% 
4908 


DIRECTION 
JEGREES 


180.0 
17Ze 
1806 
1550 
1906 
1906¢ 
1916 
197. 
2056 
2096 
2c36¢ 
2166 
2030 
208e 
2036 
20Ue 
19h 6 
1980 
26S 
2USe 
2076 
2ile 
2ile 


DIRECTION 
DEGREES 


180.6 
177e 
1506 
1&56 
1906 
19U.e 
1S1.e 
197e 
2uDbDe 
2090 
2236 
2106 
2036 
2086 
2036 
200¢ 
194e 
1936 
2096 
2UP% 
207e 
2116 
2ile 


SPEEG 
FT/SEC 


2809 
3603 
4020 
401 
353 
36e7 
3508 
2308 
1920 
2685 
19 ee 
2804 
3468 
1707 
18¢5 
2365 
3302 
438 
4308 
5605 
45e7 
3206 
6204 


SPEED 
M/SEC 


Bed 
1101 
1202 


IT B-1368 


00°02 


SAIINs0 SaaeIe0 
30°01 COi0) 00 °OT- 
° 
i) 
Se 
O 
> 
Ss 
a) 
ig 
Oo 
WwW 
Nw 
2 
i=) 
cS 
© 
i=) 
© 
2 
2 
i) 
i?) 
aun LbYadWAl 


SO3SYdUNNH NI 


oo*Lt 


B27 5 079 


4aLlyq 


QNOIJ4S/Sd4514W 
00°E1 03°6 


O34adS ONIM 
OSET AWId 


JNIONAODS We8td a-J 


C)* 


ca "& 


CO Sh 


NOILOISYIG ONIM 


II B-1369 


SUSSEMin Wl - iStet aw Laat dean 
OW 00°Ge 00 "he 00°02 00S, o0°eT 00° 00h 00°04 


\ 


0 


00 


00°9 O0°n 
HIAOS 


“§ 
(Sdil sw) 


00 


wt 


00 
SONUSNOHL Ni 


OMiSk 


NSE SPOE aN} SSRN Meld) “== Me SH stsl aislisl tte) 
BL oe ade OSE T awit 


JIN POUNDS Seria 2-9 / 


—— 


IT B-1370 


C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOCN RELEASED 


BASE 
BASE 
TIME 
BASE 


LINE ANGLE 


LINE LENGEH: CET) 


INTERVAL (SEC) 


LINE HEIGHT (FT) 


6-16-76 


650 MST 


23905 
5426e5 
3020 
10020 


THEODOLITE 81 


AZIMUTH 
0.0 
351063 

308 

Ge2 
1202 
1304 
1520 
1604 
1706 
18¢e7 
2020 
2102 
2203 
2305 
2404 
2500 
2507 
2601 
2604 
2720 
27e2 
2704 
2704 
2704 
2705 


ELEVATION 

020 
2608 
22e7 
1961 
1604 
1506 
1501 
1406 
1328 
1304 
1207 
1202 
1107 
1163 
1009 
1007 
1025 
1065 
1004 
1063 
1003 
1002 
10.20 
10290 

99 


THEODOLITE 8&2 


AZIMUTH 
5905 
5408 
4908 
4509 
4129 
38290 
3508 
3405 
3304 
3206 
3205 
3203 
3202 
3204 
3205 
3206 
3206 
3206 
32e6 
3205 
32e5 
3204 
3203 
3202 
3109? 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


TIME 


CONOAOUEWN 


RHO 


10007 
111462 
11720 
15509 
17409 
20208 
20404 
23204 
20303 
248eS 
22606 
24909 
23507 
23004 
22109 


ERROR 


505 

608 

8e5 
1007 
1208 
1503 
tiTe5 
2020 
2206 
2468 
27e5 
3004 
3301 
3508 
3707? 
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ELEVATION 
-0.0 
2elf 
Sel 
606 
7ef 
Bebo 
G9e4 
9e7 
928 
928 
9e7 
9e5 
904 
Ge2 
920 
8e9 
8e9 
8e9 
920 
9e1 
9e1 
9e2 
9e2 
903 
903 


TEMP (CDEGeC) 
020 
1802 
1307 
1901 
1809 
1802 
1706 
1609 
1603 
1506 
1520 
1403 
1307 
1320 
125 
1220 
115 
1120 
1162 
113 
115 
1126 
118 
1109 
1261 


on 


oO 


©) 


© 


oS 


© 


23702 
20343 
26209 
29001 
27002 
34363 
43502 
4863 
50606 


HEIGHT 
FEET 


287e 

5796 

8560 
17306 
142860 
1775S 
20496 
23006 
25716 
27316 
29hhe 
31766e 
3367e 
35420 
36806 
39786 
41916 
4391.6 
49236 
509G. 
54036 
54706 
56226 


HEIGHT 
METERS 


87e 
176e 
2616 
34he 
4350 
Sale 
62he 
T01e 
78he 
8336 
BS 7e 
9686 
10266 
1079.6 
11226 
1212. 
12786 
13386 
15006 
1551.6 
1647.6 
1667. 
1714e 


41e1 
433 
4504 
5008 
5206 
5508 
5700 
58e5 
63e8 


DIRECTION 
DEGREES 


18he 
1946 
197e 
197. 
199 .e 
2016 
20360 
2046 
2086 
2106 
2106 
21de 
2ikbe 
214e 
213-6 
2126¢ 
212e 
2ite 
2ile 
2116 
2096 
207e 
2086 


DIRECTION 
DEGREES 


1846 
194.6 
197 
197. 
1996 
201 
2036 
2040 
2086 
2106 
2106 
2126 
214e 
214e 
2136 
21260 
2126¢ 
2116 
21160 
2116 
2096 
207e 
2086 


SPEED 
FT/SEC 


2202 
313 
3904 
420 
4309 
44e7 
4501 
4803 
4501 
463 
5303 
5307 
5168 
L4ed 
5009 
532 
40e1 
7009 
6707 
4606 
4265 
2401 
6304 


SPEED 
M/SEC 


628 

9e5 
1220 
1208 
1304 
1306 
1367 
1407 
1367 
1461 
1602 
1604 
1508 
1365 
1505 
16062 
1202 
2146 
2006 
1462 
1320 

703 
1963 


TEMP 
DEG C 


182 
1807 
1901 
1869 
18e2 
1726 
1609 
1603 
1506 
1500 
1403 
1307 
1320 
1205 
1220 
1145 
1720 
1102 
1103 
1125 
116 
1168 
1109 


TEMP 
DEG C 


1862 
1807 
1901 
1809 
1802 
1706 
1609 
1603 
1506 
1520 
1463 
13¢e7 
1320 
125 
12.20 
1165 
1120 
11e2 
113 
115 
116 
1128 
119 
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II B-1374 


C-8 PIBAL SOUNDING 


_ SCUNDING DATE 6-16-78 


2 


BALLOON RELEASED 1300 MST 


BASE LINE ANGLE 23965 
SASE LINE LENGTH CFT) 542605 
TIME INTERVAL CSEC) 3020 
BASE LINE HEIGHT CFT) 1000 


THEOLOLITE 41 


TIME AZIMUTH ELEVATION 
OeU 0.0 0.0 
065 2268 18¢1 
120 2608 22e2 
105 2409 3008 
220 1861 3201 
205 iliere 3304 
320 10.20 35202 
3e5 1002 3104 
4e0 10¢1 2908 
4e5 Ged 2800 
520 9038 2604 
5e5 Ge8 2509 
600 oe5 2600 
6e5 Gel 2503 
7200 5e9 2500 
705 6e9 2406 
8e0 Be9 2401 
E&e5 809 2302 
9.20 9e2 2201 
eS 925 20e2 
1000 1061 1904 
1005 1028 1265 
1120 1162 1709 
11¢5 1138 1604 
12¢9 12st 1523 


** SUSPECT DATA ** 


THEODOLITE ie 


AZIMUTA 
59e¢5 
5520 
5104 
4708 
A204 
3702 
3304 
3209 
3001 
2600 
2608 
250% 
2408 
2460 
2207 
22e0 
2104 
2007 
2003 
2020 
1909 
1909 
1909 
2001 
20071 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


TIME RHO ERROR 
1 148¢e8 603 
2 19503 8e4 
3 128e5 1004 
4 159¢9 1204 
a 29501 1402 
6 372e1 1608 
if 31003 1820 
5 2730 190 
G 34369 2105 
10 37909 2305 
11 46940 2505 
5 WP 46102 27e2 
a3 53907 2802 
14 4G60e2 3007 


us 46606 3204 


II B-1375 


ELEVATION 

-0e0 

301 

fe2 
1206 
1603 
2001 
2168 
2107 
Ztes 
2161 
2006 
2009 
2193 
21e2 
2102 
2100 
20029 
20035 
19065 
1506 
1767 
1701 
1605 
1620 
1505 


TEMP (CDEGeC) 
020 
2209 
2007 
18¢e4 
1601 
1460 
121 


' - 

SOOnwWwWHEW ANG © 
eee5uvee eve 

ow ows Co 00 Co WN 


ot 
ay 
ee 


7) 


cf) 


O 


51400 
50121 
49406 
73801 
62365 
66901 
610¢5 
10060eS 
124261 


HEIGHT 
FEET 


3226 

397° 
18506 
26306 
34396 
4212e 
44826 
4777/s 
51006 
5377 
S7416 
619.6 
63356 
68716 
7167e 
74536 
76386 
7720s 
77846 
76916 
TEB6Ie 
789864 
76166 


HEIGHT 
METERS 


98« 
2736 
564e 
R026 

10486 
12846 
13666 
14566e 
15546 
16396 
17506 
18896 
19316 
20946 
21856 
2272e 
232860 
2355e 
23735e 
23h4s 
239864 
24076 


34e1 
36020 
3840 
4009 
42e2 
4409 
46e6 
4726 
48e0 


GCIRECTION 
DEGREES 


2070 
206s 
TES e 
1736 
177e 
1E7 6 
195U.6 
15660 
T6360 — 
147i. 
187.6 
1336 
1856 
187e 
155.8 
1550 
191.¢ 
"1956 
1966 
19% 
2006 
204s 
209° 


DIRECTION 
DEGREES 


207.6 
20Ce 
1556 
1736 
177e 
127.e 
1906 
13660 
1386 
Vie 
137.6 
1836 
1656 
137e 
1Be 
12Se 
1916 
1956 
13606 
199% 6 
2906 
20be 


SPEED 
FT/SEC 


3408 
3503 
34e4 
3606 
406 
348 
2803 
S604 
39e2 
34e6 
2907 
2409 
3208 
38e4 
3165 
3469 
3809 
4920 
4207 
39069 
4302 
2805 
17e3 


SPEED 
M/SEC 


1006 
108 
10.5 
1102 
12e4 
1006 

5e6 
11.1 
119 
1905 

9.1 

706 
10.0 
11¢7 

925 
1026 
1169 
1409 
1340 
1202 
1362 

8e7 


TEMP 
DEG C 


2209 
2007 
1804 
1601 
1460 
1201 
10ed 
Bed 
728 
603 
Ser 
hel 
3e7 
2e1 
0e5 
-068 
-165 
-1e8 
-2e1 
—2e4 
-2ef 
-300 
-306 


TEMP 
DEG C 


2269 
2007 
1€04 
1601 
14.20 
1261 
1002 
&e8 
703 
603 
Se7 
hel 
307 
2el 
025 
-0038 
-165 
-148 
—-2e1 
-2e4 
-2ef 
-3e0 
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II B-1378 


C-b PIBAL SOUNDING 


Time: 0650 


DOUBLE THEODOLITE DATA NOT REDUCED. 


II B-1379 


Date: 6/19/78 


SITE #2 LOST BALLOON. 


C-B PIBAL SOUNDING 


THEODOLITE 8&2 


Cc 
SOUNDING DATE 6-19-78 
Us BALLOON RELEASED 1330 MST 
( BASE LINE ANGLE 23905 
BASE LINE LENGTH CFT) 542605 
TIME INTERVAL (SEC) 3000 
Ce BASE LINE HEIGHT (FT) 10000 
a THEODOLITE 21 
TIME AZIMUTH ELEVATION AZIMUTH 
( 020 0.0 0.0 5905 
005 10105 1202 6607 
120 10361 1592 7105 
Cc 153 10201 2020 7405 
200 9968 1968 75e2 
: 205 97 eh 1861 7708 
C 320 9504 1801 7804 
305 9504 1968 7909 
C 
C COMPARISON OF REAL ERROR WITH 001 DEGe ERROR 
in TIME RHO ERROR 
1 8205 607 
2 7701 Rel 
G 3 1007 968 
4 16503 1120 
5 25707 races 
© 6 24704 Vees 
7 33003 1509 
© 
HEIGHT DIRECTION SPEED TEMP 
O FEET DEGREES FI/SEG DEC C 
2806 28he 3408 25e7 
7106 283 S0ai 2he3 
© 11106 2778 2669 23560 
12826 Date 28.0) 22a2 
14556 Abie S49 eles 
O 17436 2716 2803 2005 
© HEISHT DIRECTION SPEED TEMP 
METERS DEGREES M/SEC DEG C 
%, 856 2840 1066 2507 
2166 2836 902 2463 
5 3386 ie Se2 2300 
() 3946 2746 Be5 222 
bhbe 2676 Gazi a2 tes 
S S316 Aa tie Beb 2005 
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ELEVATION 
-020 
2e2 
4e5 
Te3 
fe2 
fea 
8e2 
9e7 


TEMP (DEGeC) 

0.0 
25e? 
2403 
2340 

2202 

213 
20265 

1905 
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) C-b PIBAL SOUNDING 
Time: 0650 Date: 6/21/78 


DOUBLE THEODOLITE DATA NOT REDUCED. SITE #1 LOST BALLOON 
IN SUN. 


II B- 1383 


C-B PI3AL SOUNDING 


23405 


300 
10600 


** SUSPECT DAWA: ** 


THECUOLITE &e 


AZIMUTH 
595 
S4e2 
4505 
3803 
2600 
2503 
2207 
2165 
2003 
2003 
2004 
2061 
2020 
1909 
1909 
1505 
2002 
2123 
2309 
25049 
2607 
2604 
30490 
3261 
5307 


II B-1384 


SOUNDING DATE 6-21-78 
ce BALLOON RELEASED 1335 MST 
G BASE LINE ANGLE 
BASE LINE LENGTH (CFT) 5426¢5 
TIME INTERVAL CSEC) 
ras BASE LINE HEIGHT CFT) 
C THEODOLITE 481 
TIME AZIMUTH ELEVATION 
eh 020 020 0 ob 
005 33304 2409 
120 23201 1809 
Cc 105 33501 17e2 
200 33705 Se3 
205 34101 2008 
Cie 320 34463 2204 
; 365 34704 2605 
4e0 350.20 2928 
C 4e5 352e1 320 
‘ 520 35409 She2 
505 35502 3604 
© 609 35604 37e1 
605 357el 3%e1 
‘ 720 35669 3809 
i 7e5 0e1 3904 
* 820 1¢8 3905 
Be5 4e1 39035 
C Gel 7e9 39e2 
9.5 101 3902 
1020 1206 3806 
C 1065 1509 3801 
1720 1801 3701 
11¢5 21e7 3504 
i 1220 2463 Shed 
O 
COMPARISON OF REAL ERROR WITH Gel JEGe ERROR 
© , 
TIME RHO ERROR 
1 12002 503 
o 2 16602 6e3 
3 21606 Tah 
© 4 33405 9e7 
Ss 30304 tect 
6 36606 1205 
fr 7 36h4e2 1466 
eo é 326605 1607 
~~ G 42603 1Be2 
O 10 44602 2002 
11 48304 2103 
12 63709 2207 
OQ 13 68403 228 
14 56505 2507 
Le 617¢5 2705 


ELEVATION 

-00U 

208 

505 

766 
1129 
13069 
1602 
1926 
22e 
2560 
202 
2904 
300eY 
3201 
3206 
3305 
3308 
3346 
3346 
3304 
320% 
S2ec 
St¢S 
303 
2901 


TEMP CCEGeC) 
020 
1903 
2009 
2029 
2009 
2008 
2028 
2068 
20064 
1946 
1808 
1561 
173 
16¢5 
15067 
1406S 
14e2 
134 
12e6 
1725 
11¢1 
1003 
96 
8e9 
Sel 


63307 
62608 
$8303 
66203 
71508 
58803 
62506 
74903 
668e1 


HEIGHT 
FEET 


270¢ 
5206 
758 
13646 
18146 
23586 
32106 
41486 
49036 
S84E6e 
65596 
7234he 
73040 
8545e 
93196 
99296 
102966 
112386 
110206 
110596 
115206 
11278&e 
116866 


HETGHT 
METERS 


82s 
1596 
2316 
4166 
5536 
719 
97Be 
1264.0 
14946 
17826 
19996 
229056 
237Ge 
Z2604e 
2Sh16 
30266 
313Ge 
34256 
33596 
3371e 
35116 
Z438e 
3562e 


29e1 
3004 
3301 
326 
330d 
3501 
35e2 
3708 
3809 


SIRECTION 
DEGREES 


1536 
1566 
161. 
168.6 
1856 
S3e 
1386 
191. 
199%. 
147e 
141e 
1556 
1996 
1996 
2026 
2156, 
2220 
2436 
279° 
241e 
2456 
2436 
234e 


CIRECTION 
DEGREES 


1536 
1566 
1616 
1686 
1506 
1&36 
1386 
191.6 
1996 
197e 
191e 
1956 
199 .e 
199.6 
2Cee 
21560 
2226 
2436 
2798 
241e 
24560 
2436 
2550 


SPEED 
FT/SEC 


2305 
2502 
3920 
5702 
28e1 
29 e2 
2920 
2502 
2403 
18303 
14¢e5 
1602 
19¢5 
2508 
2503 
2406 
3603 
2700 
1867 
30¢% 
2900 
3704 
45e7 


SPEED 
M/SEC 
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C-B PIBAL SOUNDING 


THEODOLITE &2 


SOUNDING DATE 6-23-76 
BALLOON RELEASED 709 MST 
( ‘ BASE LINE ANGLE 23905 
ie BASE LINE LENGTH (CFT) 542605 
TIME INTERVAL (CSEC) 300 
Cc BASE LINE HEIGHT CFT) 100e0 
oF THEODOLITE 21 
TIME AZIMUTH ELEVATION AZIMUTH 
CG 020 0.0 020 $905 
005 22901 4701 5608 
120 34820 35e2 5068 
c 105 1e1 2501 4508 
20 Se2 2103 4263 
205 1304 17e1 39e7 
C 3e9 17e2 17¢1 4022 
305 2208 171 4009 
4e9 2702 1720 4203 
G 4e5 3009 4720 4306 
500 34e3 1703 4403 
505 3602 1705 45e0S 
C 609 3363 17e9 47e3 
- 6e5 4028 180 48e5 
~~ 7200 4204 1802 496 
‘ig 75 het 1865 S004 
< 8e0 4506 1807 511 
8e5 46e7 1807 5107 
© 9290 4706 1803 5203 
905 4861 1709 5205 
1020 48e5 1704 5206 
C 10¢5 4307 1609 5206 
1120 4809 1607 52e7 
1165 4929 1604 5208 
Oo 12¢0 491 1602 5209 
© 
COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 
~ TIME RHO ERROR 
) 1 416 529 
C 2 4508 601 
3 13700 fe? 
© 4 21104 9e1 
5 27907 1109 
6 29428 1209 
C.. it 32665 150 
( = 8 39820 16065 
XE 9 42603 1801 
QO 10 399e6 2020 
11 47626 2007 
12 52700 2100 
13 50508 P32 Ry EE ges 
14 609e1 2301 + 


ELEVATION 

-020 

305 

620 

TeY 

9e1 

925 

9ed 
1007 
113 
1107 
1201 
1206 
1320 
1365 
oer 
14ev 
the 
1462 
1402 
14¢eC 
1420 
Tz0& 
1367 
1307 
1326 


TEMP (CDEGeC) 

020 
16e5 
18e2 
17¢8 
1703 
1608 
1603 
1508 
1503 
14¢8 
1463 
138 
1303 


518e0 
51005 
57506 
56604 
62202 
639e7 
64405 
72000 
74206 


HEIGHT 
FEET 


3966 

679 e¢ 

927° 
11466 
14276 
15869 
19L56 
2200e 
24616 
28136¢ 
29816 
3097. 
34G4he 
35396 
33836 
41756 
43836 
44996 
458&e 
483516 
49556 
49836 
49716 


HEIGHT 
METERS 


1216 
207 
2836 
ZhGe 
4356 
48hbe 
S92e 
671e 
75060 
857e 
90596 
Dhhe 
1065e 
1075. 
11846 
1273s 
13366 
13716 
13986 
14796 
15106¢ 
15196 
151Se 


2603 
27e5 
2505 
2926 
31e7 
3320 
3305 
3307 
3325 


OInNECTION 
CEGREES 


169 
1S 2.6 
1°46 
2036 
2126 
2266 
2306 
235k&e 
2366 
C436 
2736 
25Ue 
2536 
2618 
2436 
2456 
247e 
243 
2356 
23356 
C3he 
2416 
292e 


DIRECTION 
DEGREES 


165.6 
192.6 
1946 
20360 
2126 
22660 
23506 
2356 
2380 
2436 
2736 
2506 
2536 
2610. 
C436 
2456 
24Tve 
2450 
2356 
2336 
23he 
2416 
292e 


SPEED 
FIZ7SEE 


1503 
305 
3105 
41067 
3604 
3001 
3507 
311 
3465 
2609 
129 
2502 
21028 
1720 
30e5 
2509 
21063 
2Ve2 
29038 
325 
1707 

7e2 

102 


SPEED 
M/SEC 


—_ —_ — — 
OGONMNUDOAAN OVIANWANONMOUOANDODO FE 


FNEOANUOWNA NO O UU ON YOoW O& 


II B-1389 





Ghd 142) Gases 
_o0-g2 0081 00°21 00°&, 





OD R 


"Ee 


09 °I2 99 °ST 00°21 00 
(Sd514W) 


SOSYONNH NI 


O0°he 


SdNLSYadWS). 


SOnLIL1y 


ONOI3S/sug law 
00°21 00° 00h 


O34dS ONIM 
S270G79) Salou O02 AWIL 


INIONNODS Waid g-J 


0d h 


“§ 
JONLIL 1 


00 


g0-et 
(SYI1LIW) 


cos! 


riz 


exe) 
SOSYUNNH NI 


O0"he 


00°0Se 


$.434930 
ooone = ad'ane 


NOTJISYIQ ONIM 


UU 


Co 
Oo 


O0*h 


nel ODS 
3L3W) J0ALILAY 


roy 
(Sy 


00ST 


99 °d2 ; 
SQSYUNNH NI 


OD" he 


II B-1390 


00 °G6E 


OD Ge 


SOSUENGH NT tea Sed = 2 oan 
00"Ge oleh ee O0°ST By) ef! 00'S 


NISTEO\ 2G HIND) = 2eOLIsf sel Wale 
eivec/Q ald O02» aw ii. 


OANTANQNNC 74H T4 a-7 


Opa) ts 


one 


© 
O 


UD. he 


(SYsl Jw) 


OD Ge 


00°Oh 


SOSYONNH NI 


00°Sh 


II B-1391 


C-B FIBAL SOUNDING 


SOUNDING DATE 


6-23-78 


BALLOON RELEASED 1490 MST 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT (CFT) 


TIME 


020 
0e5 
100 
1e5 
209 
205 
360 
365 
4e0 
4e5 
520 
505 
6200 
605 
720 
7e5 
820 
8e5 
9.20 
9e5 
1020 
105 
1120 
1125 
1220 


23905 
542605 
300 
10020 


THEODOLITE f1 


AZIMUTH 
0.0 
1909 
1909 
1905 
2102 
2102 
2201 
2200 
2120 
1865 
1761 
1601 
1500 
1402 
1204 
115 
11.1 
11.0 
1120 
11.0 
1169 
1361 
1365 
14e1 
1404 


ELEVATION 

029 
1068 
1009 
1161 
1104 
1220 
12¢9 
14061 
1440S 
171 
1963 
2020 
2120 
2120 
2107 
2109 
21069 
2109 
2128 
220 
2109 
2120 
2061 
2000 
19601 


THEODOLITE 2 


AZIMUTH 
5905 
5601 
5305 
5106 
5001 
4803 
4629 
4505 
4302 
4063 
38e5 
3609 
3504 
3302 
3220 
30065 
2904 
2728 
27¢5 
2628 
2729 
27e1 
2608 
2606 
26e5 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TIME 


WOONAWUEWH = 


RHO 


11369 
12604 
18463 
17203 
20501 
22540 
23023 
29503 
401706 
38169 
402¢8 
39605 
437e2 
45306 
46928 


ERROR 


5ef 
665 
f61 
7e9 
Se? 
Gel 
1006 
1129 
1325 
1465 
1505 
1604 
1804 
1865 


19¢6 


II B-1392 


ELEVATION 
-029 
1e2 
201 
302 
3e7 
bel 
SeZ 
6e/ 
Bec 
1007 
12.3 
1303 
1403 
1502 
1509 
1665 
1720 
1707 
1709 
18e2 
18e2 
18e2 
18.0 
17¢5 
17e5 


TEMP (COEGeC) 
020 
27205 
27e2 
2608 
2604 
2600 
2503 
2302 
2400 
2307 
2205 
2104 
2001 
188 
17¢8 
1720 
1603 
1501 
13¢5 
1320 
1265 
1108 
1009 
101 
GeS 


51303 
56404 
61204 
59703 
59765 
761063 
88408 
714e7 
93902 


HEIGHT 
FEET 


1256 
22860 
327e 
426e 
5696 
74360 
9406 
12306 
1719 
21276 
24250 
27h16 
317he 
33256 
36186 
3889-6 
44226 
45386 
484heo 
50066 
52186 
53096 
55386 


HEIGHT 
METERS 


38e 
69e 
100. 
1306. 
1736 
227e 
28660 
3756 
Sche 
64860 
7396 
8356 
968e 
10136 
11036 
11856 
13486 
13836 
147660 
1526s 
15906 
167186 


2028 
2301 
2306 
2409 
2507 
2704 
2806 
3002 
3009 


DIRECTION 
DEGREES 


2006 
19G e 
2036 
2040 
204e 
2046 
1986 
191.6 
1866 
1856 
184.6 
1866 
1786 
1656 
1836 
1886 
19Ue 
191.6 
2006 
210 
204e 
2016 
2036 


DIRECTION 
DEGREES 


2006 
1998 
2036 
204e 
204e 
2046 
198.6 
191. 
186¢e 
1856 
1840 
1860 
178e 
1656 
1&36 
1856 
1906 
1S16 
2006 
2106 
20de 
2016 


SPEED 
FISSEC 


1801 
1409 
1401 
15038 
1705 
1703 
2105 
2709 
24el 
1920 
1801 
2605 
19e9 
133 
2009 
3142 
2506 
1507 
1809 
2309 
2705 
2fe4S 
2246 


SPEED 
M/SEC 


TEMP 
OEG C 


2726 
2702 
2608 
2604 
2600 
2503 
23e2 
2400 
2307 
2205 
2104 
2001 
1868 
1708 
1709 
1603 
1501 
1305 
13060 
125 
1128 
1009 
1001 


TEMP 
DEG C 


2726 
27e2 
2608 
2604 
2620 
2503 
2302 
2400 
23507 
2205 
2104 
2001 
188 
1728 
1720 
1603 
1561 
1305 
1320 
1205 
1128 


1009 
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C-B PISAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH (FT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


TIME 


020 
OeS 
120 
1e5 
220 
205 
320 
365 
400 
4e5 
Se0 
505 
600 
605 
720 
7e5 
8.0 
8e5 
9.0 
9e5 
1020 
1005 
1720 
11.65 
1220 


6=26-786 


645 MST 


23905 
5426e5 
3020 
100¢0 


THEOCOLITE 8&1 


AZIMUTH 
0.0 
26102 
26702 
69e1 
12361 
16560 
19402 
205¢7 
21263 
21965 
22602 
23200 
23206 
21702 
19402 
15302 
12502 
19220 
8507 
7104 
6406 
Sat 
5304 
4706 
425 


ELEVATION 

020 
ffes 
E504 
79e2 
78e2 
7605 
7366 
7060 
64e1 
6203 
6202 
6404 
6709 
7501 
7703 
T7607 
7203 
6926 
6608 
6302 
613 
S704 
5507 
5305 
51.25 


THEODOLITE #2 


AZIMUTH 
5905 
5903 
5906 
6020 
61¢9 
6302 
6309 
6406 
6509 
650? 
6508 
63¢8 
6365 
6502 
72e2 
715 
7205 
7103 
68e7 
6620 
6304 
61e1 
59e2 
5602 
5307 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


~ 
= 
= 
m 


OONOUE WN = 


RHO 


1202 
32e2 
2202 
2hed 
3120 
5503 
58e6 
4609 
6109 
14206 
13206 
14406 
11708 
50263 
208e3 


ERROR 


II B-1396 


ELEVATION 

-020 

2eY 

504 

7e5 
1003 
1382 
1604 
1907 
2304 
2703 
3007 
3303 
3500 
3503 
3503 
3409 
3305 
3209 
3206 
3204 
32e2 
3109 
316 
3168 
31607 


TEMP CDEGeC) 
020 
1023 
1008 
11720 
113 
1125 
112 
1120 
1069 
1101 
1104 
1126 
1109 
1167 
1102 
1007 
1002 
926 
8e9 
8e2 
7e5 
6e8 
601 
504 
Le7 


16361 
25340 
263e5 
36722 
30726 
36903 
37409 
37706 
44940 


HEIGHT 
FEET 


3706 

608e 

83660 
1109¢ 
13606. 
16126 
1857e 
20786 
23286 
25636 
28016 
30486 
33756 
36356 
39506 
41856 
4541.6 
484506 
52 156 
53656 
S72he 
58166 
61720 


HET GHT 
METERS 


1136 
1856 
25560 
3386 
4156 
491e 
5666 
6336 
7106 
781e 
854s 
9296 
10296 
11086 
12046 
12766 
1384.8 
1477. 
15506 
16356 
17456 
17736 
18B81.e 


1003 
1103 
1203 
1304 
14¢0 
1502 
1Se0e7 
168 
175 


DIRECTION 
DEGREES 


836 
2536 
29560 

Ge 
4ile 

506 

46e 

She 

The 
10Ge 
1796 
257e 
2820 
2796 
2636 
2496 
22860 
216¢ 
2086 
2086 
2066 
1936 
1896 


DIRECTION 
DEGREES 


836 
2536 
2986 

9e 
41e 

506 

Lée 

She 

The 
1096 
179° 
257e 
2820 
2798 
26364 
24G60 
2286 
216e 
2086 
208e 
2066 
1936 
129s 


SPEED 
FT/SEC 


068 
4e9 
4e6 
6e3 
Te7 
820 
926 
908 
7e3 
~ bel 
320 
828 
14e2d 
1605 
20.29 
2202 
22e4 
2440 
2906 
2009 
2020 
1920 
2261 


SPEED 
M/SEC 


022 
1e2 
104 
129 
2e3 
204 
209 
320 
2e2 
104 
009 
2e7 
4e3 
520 
604 
603 


TEMP 
DEG C 


1003 
1068 
1120 
1463 
115 
112 
1120 
109 
1101 
1104 
1126 
1109 
1107 
1102 
1007 
10062 
G26 
Be? 
8e2 
705 
608 
601 
504 


TEMP 
DEG C 


1003 
1008 
1120 
1103 
115 
11062 
1120 
1009 
1161 
1104 
11206 
1109 
Ate? 
11062 
10¢e7 
1062 

926 

8e9 

8e2 

705 

608 


681 


524 
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SOUNDING 


G-Bi Pe IGAL 


Pie SHS 


6/26/78 


DATE 


TEMPERATURE 


WIND SPEED 
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Noe 


C-B PIBAL SOUNDING 


SOUNLCING DATE 


6-26-78 


BALLOON RELEASED 1350 MST 


EASE LINE 
PASE LINE 


ANGLE 
LENGTH CFT) 


TIME INTERVAL (SEC) 


BASE LINE 


TIME 
069 
005 
129 
165 
209 
2e5 
306 
3e5 
4e 
4e5 
520 
505 
6e0 
6e5 
7e0 
705 
8.0 
8e5 
9.20 
905 


HEIGHT CFT) 


23905 
5426¢5 
3020 
100¢0 


THEOGOLITE @1 


AZIMUTH 
0.0 
34705 
35103 
35594 
35861 
35€ 01 
35701 
357e1 
35765 
35861 
35809? 
Oe1 
129 
4e3 
009 
908 
12e1 
1520 
1609 
1920 


ELEVATION 

020 
3304 
3920 
403 
3605 
320% 
3022 
280d 
2804 
3062 
3260 
Zhe2 
3604 
3802 
39e1 
3900 
3901 
401 
4403 
4201 


THEODOLITE ite 


AZIMUTH 
5905 
5307 
4920 
4306 
390¢ 
3466 
312 
2&s3 
2604 
2503 
24e4 
2405 
2409 
2509 
2703 
2606 
2908 
3009 
3203 
3304 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TIME 


OONOU FWD = 


RHO 


88309 
24406 
198e1 
34402 
41720 
55703 
58909 
65368 
65729 
71606 
1029638 
87626 
90605 
G270e4 
99809 
112161 
1003-9 
10679 
102501 


ERROR 


602 

609 

708 
10060 
1109 
132 
1407 
1620 
1704 
1900 
2004 
2168 
2303 
2503 
2546 
2607 
2900 
2907 
3102 


II B-1400 


ELEVATION 
-020 
1305 
11061 
1104 
1865 
1903 
2006 
2160 
216 
2306 
2507 
2909 
30e2 
3108 
3207 
3207 
3302 
3308 
3heF 
3505 


TEMP (DEGeC) 
020 
2561 
2304 
2205 
2007 
1920 
1707 
1720 
1600 
1500 
1420 
1340 
1220 
1001 
920 
6038 
505 
3e7 
108 
0e0 


HEIGHT DIRECTION SPEED- TEMP 


FEET DEGREES FT/SEC DEG C 
856e 172e 220¢0 2561 
11376 1E4e 1465 2304 
15096 1S54e C7Tel 2205 
23296 181.68 3706 2007 
28216 1766 32e2 1900 
30916 1756 2703S) «61707 
34186 179 ¢ 2603 1720 
38006 1826 2201 1620 
4421e 1366 2008 1520 
51706 19h. 18e0 1420 
6039 207e 16¢3 1329 
67906 2186 18e¢5 1220 
75716 2256 2506 10601 
843660 2356 2008 920 
85036 247e 1501 608 
89416 2306 2607 505 
98956 2396 2202 3e7 
104346 2520 16e7 18 


HEIGHT DIRECTION SPEED TEMP 
METERS DEGREES M/SEC DEG C 


2616 172e 6e7 2501 
347e 1846 heh 2304 
4606 1840 8e4 2205 
7106 1816 1405 2007 
8606 176e Ge8 1900 
9420 175 e353 1707 
10426 179.6 Se0 1720 
11586 182e 6ef 16020 
13486 1868 603 1520 
157660 19460 5e5 1460 
18416 2076 SeO | 13500 
20706 218 S06 1200 
23086 2256 7e3 1001 
25718 2356 603 920 
25926 2h7e 406 608 
272560 2306 Be 505 
30166 2396 608 3e7 
31806 25260 5e1 128 
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C-B PIBAL SOUNDING 


SOUNDING 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH (FT) 


TIME INTERVAL CSEC) 


BASE LIN& HEIGHT CFT) 


TIME 


020 
0e5 
1200 
1e5 
220 
205 
320 
3e5 
4e0 
4e5 
520 
5e5 
600 
605 
7e0 
705 
Be I 
8e5 
9.20 
965 
1020 
10065 
1120 
1105 
1260 


DATE 6-27-76 
645 MST 
23905 
542605 
3020 
10020 


THEODOLITE #1 


AZIMUTH 
0.0 
33402 
33820 
33904 
34101 
34304 
34602 
34903 
35205 


ELEVATION 

020 
1606 
1208 
1004 

909 
1909 
1102 
1102 
1104 
1106 
1107 
11¢7 
11e7 
1128 
1128 
1107 
116 
1104 
11¢e1 
1120 
1009 
10928 
1007 
1026 
106 


COMPARISON OF REAL ERROR WITH 001 DEGe ERROR 


TIME 


OMDANAUFEWN = 


RHO 


11403 
17329 
29206 
38706 
475e0 
51609 
59301 
63405 
672e6 
T4302 
78209 
85208 
84609 
93202 
1017.20 


ERROR 


508 

7e4 

903 
i1e2 
1304 
1504 
1703 
1964 
21.43 
2302 
2502 
2609 
C804 
3007 
3264 


THEODOLITE 4&2 

AZIMUTH ELEVATION 
5905 -9e0 
49e4 3e2 
38e6 Seh 
2907 609 
2303 8el 
19¢e2 9e7 
1709 1003 
1603 1067 
1661 1120 
1548 1123 
1601 1126 
1602 1107 
163 1109 
1660S 1109 
1703 1261 
1708 1202 
1801 1220 
1843 118 
18e5 1107 
18¢5 11¢7 
186 1106 
1804 1165 
1803 1105 
180 1165 
178 1167 
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TEMP (CDEGeC) 
0.0 
2101 
2142 
20e5 
1909 
19¢2 
18¢6 
17¢9 
173 
1606 
1509 
15061 
1402 
1304 
1206 
11.7 
1009 
1001 
9e2 
Be4 
706 
608 
509 
501 
4e2 


crm 


16 99209 3403 


17 997605 3607 
18 1074¢9 38e2 
19 113106 405 
20 Ute Set 4204 
fat 115308 4hef 
22 120709 460 
23 1270e2 4820 
24 138404 48e7 


HEIGHT OJRECTION SPEED TEMP 
FEET DEGREES FIZSEC GEG C 


3216 154.6 37¢5 2101 
S606. 1626 L2e2 2102 
7510 1d4e 4206 2025 
9886 1696 4260 19689 
13586 177 e 4008 1922 
16456 1846 38e3 1806 
18846 1926 3809? 1709 
2164e 1936 383 1703 
24256 196. 3600 1626 
268660 1986 37ef 1509 
293hbe 197e 5505 50 
315660 202e 3101 the2 
33496 2C05Se 3703 1304 j 
36516 205Se 39035 «611206 
3860e 2056 3501 1107 
40306¢ 2026 4007 1009 
42386 20260 37e6 8 =1001 
43390 201e 36e6 Ge2 
458360 199 e 39¢8 Bed 
4755e 197. 4020 726 
497he 19he 34e2 603 
50946 1936 3104 509 
5297 1906 2502 5e1 


HEIGHT DIRECTION SPEED TEMP 
METERS DEGREES M/SEC DEG C 


98e 1598 1104 2161 
17ie 1626 129 2102 
2296 1646 1320 2005 
3016 1696 1208 19069 
Like 177e 1204 1902 
5026 18h. 1107 18646 
57he 1926 1109 1709 
6606 1936 1107 1703 
7396 1966 1100 1606 
8196 19&e 1165 1509 
B94e 197e 10¢«8 15e1 
962 2020 9e5 1he2 

10216 205e 1104 1304 
11136 2056 12e90 1206 
11766 2056 1007 1147 
12286 20260 1204 1009 
12926 2026 170e¢5 1001 
13235 2016 1102 9e2 
1sSvire 19G.e 12¢e1 Bed 
14496 197e 1262 706 
1516e 19be 1004 608 
15536 1936 Geb . 509 
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C-5 PIBAL SOUNDING 
SOUNDING DATE 6-27-78 


BALLCON RELEASED 1400 MST 


BASE LINE ANGLE 23905 
BASE LINE LENGTH (CFT) 542605 
TIME INTERVAL CSEC) 3020 
BASE LINE HEIGHT (CFT) 1000 


THEODCLITE #1 


TIME AZIMUTH ELEVATION 
000 0.0 0.0 
0e5 35781 1961 
1eG 356¢9 1704 
105 35602 1469 
200 35604 Thee 
205 35509 t4e1 
30 35605 1409 
305 35504 1509 
40 35509 -1861 
4e5 35301 1304 
5e 0 35105 1900 
505 35003 192 
60 3503 1908 
605 35101 2002 
700 553502 2909 
7e5 35303 20-0 
820 35706 1908 
8e5 358e2 18e9 
9.9 35905 1703 
965 0.5 1701 
10.0 1.1 1604 
1005 166 1509 
110 202 1505 
1165 208 1504 
120 301 1501 


** SUSPECT DATA ** 


THEODOLITE f2 


AZIMUTH 
5965 
5206 
43525 
3be3 
3306 

. 28e7 
2607 
2304 
2102 
18e1 
1502 

“1206 
1129 
11063 
1261 
12¢8 
1304 
1346 
1306 
134.9 
13389 
130? 
1469 
1369 
1409 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME RHO ERROR 
1 170¢9 SeY 
2 22502 7e4 
3 2e7ef 9e1 
4 3490e5 10067 
S 428063 1207 
6 46603 1420 
7 557e1 1507 
8 61246 1703 
9 675963 1205 

16 66565 2004 
11 T8609 2201 
12 B45e7 2340 
13 93161 2406 
14 79701 2601 


15 978e4 2704 
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ELEVATION 
-0.0 
3e5 
6e1 
Tel 
8eF 
1063 
Iles 
1301 
1503 
1603 
17e1 
Tel 
1869 
1906 
1966 
1964 
1902 
1803 
1704 
16069 
1604 
1501 
150% 
1508 
1507 


TEMP (CDEGeC) 


e. 


16 
17 
18 
19 
20 
21 
ae 
23 
24 


93909 
G49e5S 
1111.3 
100365 
10440¢6 
109S61 
WIGS 07 
117302 
124709 


HET GHT 
FEET 


3216 

6266 
R89 e 
11366 
14786 
17726 
22116 
2&12s 
3182.0 
36Cée 
40506 
4364.6 
4797 
516864 
53026 
570&e 
5537. 
5424.6 
5578e 
56556 
56906 
57556 
60526 


HEIGHT 
METERS 


98e 
1916 
2716 
34660 
450. 
5406 
67he 
857. 
9706 
10996 
123he 
13306 
14626 
15756 
16166 
1740e 
168386 
16536 
1700e 
172he 
173he 
175he 
18456 


2908 
3003 
3107 
35.03 
3409 
3600 
3720 
39e2 
3905 


DIRECTION 
DEGREES 


17&e 
176e 
177e 
17606 
177e 
17he 
171° 
1646 
157e 
1586 
182e 
178.6 
1936 
2056 
2026 
2016 
2006 
197. 
1946 
1bhe 
1966 
194.0 
1G4.e 


DIRECTION 
DEGREES 


1786 
1766 
17fe 
1766 
177e 
Tike 
1716 
1646 
157e 
158. 
162e 
1786 
1936 
205e¢ 
202e 
201° 
2006 
197 e 
194.6 
194.6 
1966 
194.e 
19h. 


SPEED 
PISSEC 


3004 
5508 
3604 
3709 
S205 
28e5 
3005 
2509 
31e2 
330 
24060 
2161 
2703 
2807 
Sif-eD 
2307 
2104 
3004 
3101 
2608 
2102 
Z0e7 
2303 


SPEED 
M/SEC 


oO 
° 


— 
NOOO OOO W $WOMOON © OW DO CO 


SH FUNMUWYN eFNW EW Pow 


1309 


FuUUW AMO O&O yw O Oh 


NEB OWA FOCOU DOS 


TEMP 
DEG C 


2608 
2505 
2403 
2329 
2128 
20065 
1963 
1500 
1668 
1503 
1309 
1204 
1009 
965 
Bed 
720 
604 
6e1 
509 
506 
504 
5e1 
4e2 
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C-B PI8AL SOUNDING 
SOUNDING DATE 6-29-78 


BALLOON RELEASED 645 MST 


EASE LINE ANGLE 23405 
BASE LINE LENGTH (FT) 54265 
TIME INTERVAL (SEC) 3020 
BASE LINE HEIGHT (FT) 10020 


THEODOLITE @1 


TIME AZIMUTH ELEVATION 
0.U 0.0 020 
0e5 29601 24.20 
1.0 30925 28e1 
105 320¢1 3128 
220 32602 3408 
2e5 333.65 3507 
320 34526 3682 
305 35409 360eY¥ 
4e9 1e2 37e5 
4e5 4s3 3806 
509 601 41262 
505 929 436 
60 128 4620 
605 2006 4708 
7e0 Bi red 48e4 
7e5 418 4320 
8e0 50.5 4604 
8e5 5509 4506 
9.20 Sieo Lbed 
Ge5 5906 436 
1020 6102 42e7 
10¢5 6266 423 
1120 6406 418 
115 6602 418 
1220 676 41e7 


** SUSPECT DATA ** 


THEODOLITE 82 


AZIMUTH 
5905S 
5409 
4545 
46e4 
4he3 
&2e2 
40¢5 
41e2 
44e6 
4be7 
4946 
503 
57el 
5705 
6002 
612 
62e1 
6320 
6309 
6540 
6600 
67e5 
6804 
6903 
6928 


COMPARISON OF REAL ERROR WITH Cet DEGe ERROR 


TIME RHO ERROR 
1 14707 520 
2 12307 505 
3 14007 6e1 
4 152635 606 
5 16806 fed 
6 16201 Bee 
? 19208 ‘920 
& 35408 8e8 
g 5aS eh 8e2 

10 S91e7 863 
11 5626 Beh 
12 154661 8a5 
13 1530064 902 
14 146005 Ged 
15 1291¢2 1104 


II B-1412 
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ELEVATION 

-Ocu 

302 

601 

8.8 
1102 
1361 
14208 
1568 
150 
l6ec 
160 
17¢5 
2403 
2505 
2408 
2501 
2504 
2508 
2601 
2606 
27leot 
2708 
28e5 
2901 
2904 


TEMP (DEGeC) 
020 
126 
1302 
1328 
13065 
133 
1320 
12¢3 
1205 
1203 
1261 
1128 
1106 
1029 
1020 
Ge3 
Bel 
Sel 
794 
6e8 
601 
S04 
406 
309 
301 


16 
leg 
18 
a9 
20 
21 
22 
25 
24 


108902 

98923 
100704 
107304 
116420 
136403 
141803 
139203 
134109 


HEIGHT 
FEET 


27ie 
5636 
8366 
17016 
1352e 
1707.6 
19346 
1867.6 
1702.0 
1807e 
1938. 
2184.6 
26236 
28168 
Z43he 
41566 
46416 
50096 
54026 
58336 
6169 e 
68476 
7TL64s 


HEIGHT 
METERS 


836 
172e 
25560 
336e 
4126 
5186 
590. 
569° 
5196 
551.6 
S91. 
6666 
199% 
8586 

10476 
1267e 
14158 
1527e 
15466 
1778e 
18806 
2087. 
22756 


1326 
15-20 
16062 
173 
1546 
1925 
2105 
2301 
2506 


CIRECTION 
DEGREES 


1306 
157e 
174e 
1816 
197. 
Like 
2598 
32760 
3406 
29860 
3306 
2906 
201e 
2616 
254e 
2560 
2586 
Z5%e 
2596 
2the 
2656 
26ce 
2596 


DIRECTION 
DEGREES 


1306 
157e 
17be 
181. 
197e 
2ike 
25960 
327e 
3406 
295e 
3306 
2906 
2616 
2616 
254e 
2566 
25860 
2596 
2598 
2é4e 
2656 
2bde 
2596 


SPEED 
FT/SEc 


16¢e8 
1304 
10064 
1004 
1600 
1765 
10¢e7 
11069 

503 

320 

Gel 

Be2 
1326 
206d 
3104 
2905 
2109 
2020 
2007 
1304 
22038 
Clef 
310e2 


SPEED 
M/SEC 
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C-b PIBAL SOUNDING 


Time: P.M. Date: 6/29/78 


NO LAUNCH DUE TO RAIN. 
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Time: 0645 


DATA NOT REDUCED. 
COVER. 


C-b PIBAL SOUNDING 


Date: 6/30/78 


INSUFFICIENT DATA POINT DUE TO LOW CLOUD 
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C-b PIBAL SOUNDING 


Time: P.M. Date: 6/30/78 


NO LAUNCH DUE TO RAIN. 
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3 Malfunction Codes 


Numerical 

Entry Code 
9000 
9100 
9200 
9300 
9400 
9500 
9550 


9600 
9650 


9700 
= 9750 


9800 
9850 


9900 
9950 
9980 
9900 


8000 


Letter 


Code 


VA 
CM" 


TR 


Description 


Calibration ( calibration, system check ) 
Maintenance ( changing paper, tape, charcoal ) 
Flame Out ( on the GC-THC,HC,CHy, CO) 
Instrument Malfunction ( instrument failures } 
Power Failure ( generator failure } 

Recording System Failure (chart jams, runs out ) 


Not Visible ( values were not within range of 


instrument i.e. inversion heights may exist mayors 


the full scale of the Acoustic Radar ) 
Local Interference ( car nearby ) 


Operator Error ( Field tech leaves switch in 
wrong position out of AV's control. ) 


Off Scale ( at top of chart ) 


Interference ( CO2 interference on sulfur data, 
SO2 interference in oxidant readings) ¢ 


Special Experiment 


Out for Repair ( instrument removed from site 
with no replacement ) 


Variable Wind Direction : 
Calm ( no wind direction when wind speed = 0 ) 
Unlimited Ceiling ( reported by NWS Stations ) 


Blank ( causes a space to be printed as in the 


beginning of a new month before a component 
starts ) 


Trace of Precipitation 
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AVG 


C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH (CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT CFT) 


THEODOLITE 2&1 


TIME AZIMUTH 
020 020 
005 2907 
120 4001 
125 6406 
220 7306 
205 11861 
320 17500 
3e5 19026 
4e0 2005 
4eS 20307 
520 20602 
505 20965 
600 2170? 
6e5 23601 
720 25308 
7e5 26903 
8e0 28402 
8e5 30104 
920 31404 
905 32809 
10-0 33906 
105 34703 
1720 356e5 
1125 2e2 
1220 606 


7= 3-78 


645 MST 


23905 
5426e5 


3020 
100.0 


ELEVATION AZIMUTH 
0.0 5965 
6205 S8ef 
7326 58 e9 
7105 5906 
7709 603 
82e1 610 
7406 6308 
64¢e3 6628 
5209 72e1 
4864 7604 
4504 8009 
4708 — 8102 
5205 7505 
5703 6408 
6026 5502 
6203 47e9 
6303 4303 
6203 38e8 
6125 3604 
59ef 3505 
5708 3502 
5507 3500 
5208 3502 
-50e7 3507 
4920 2601 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TIME RHO 
1 105 

2 0.0 

3 1401 

4 6e2 

5 8e6 
<6 1602 
7 tei 

8 168 

9 3006 
10 3401 
11 8009 
a2 105e7 
a 12908 
14 21601 
15 19704 


ERROR 
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THEODOLITE #2 


ELEVATION 

-020 

220 

501 

Ve 

9ed 
1202 
1561 
1803 
2301 
27e4 
3201 
3602 
3908 
4206 
4306 
435 
4206 
41e2 
4020 
3803 
36e7 
3504 
She7 
3302 
3204 


TEMP (DEGeC) 

020 
1103 
1309 
1Se2 
1506 
1601 
1506 
1502 
1S e2 
1506 
1661 
1665 
1720 
1704 
1726 
1725 
17¢5 
1704 
1703 
1702 
17e1 
1701 
1720 
1609 
1609 





-) 


21607 
26460 
26603 
32903 
33303 
533502 
430¢9 
38905 
37902 


HET GHT 
FEET 


2956 

5996 

8096 
10336 
12936 
15220 
17276 
19706¢ 
21916 
24186 
2707. 
2972s 
32096 
34610 
3700e¢ 
39196 
41556 
44086 
46556 
4851. 
5021. 
545660 
5558 


HEIGHT 
METERS 


906 
1836 
247e 
3156 
39h4e 
464e 
526e 
6006 
6686 
737e 
8256 
9066 
978-6 

1055e 
1128. 
11946 
12666 
13436 
14196 
14796 
15316 
16636 
16946 


DIRECTION 
DEGREES 


2206 
276e 
312e 
236 
216 
2260 
296 
32e 
356 
47e 
1336 
154° 
1616 
16S 6 
1796¢ 
1846 
190. 
2016 
2056 
2i2e 
2136 
2186 
2236 


DIRECTION 
DEGREES 


2206 
2766 
3126 
236 
216 
2260 
296 
32e 
356 
47e 
1336 
1546 
161. 
1696 
1796 
1846 
1906 
2016 
2096 
2126 
2136 
2186 
2236 


SPEED 
FT/SEC 


COW NM NN 
Co W WO W 000 


136 
186 
1904 
1504 

925 

706 
1707 
2106 
1902 
1701 
1809 
1907 
2008 
2200 
1908 
24e3 
2407 
1906 


SPEED 
M/SEC 


009 
009 
07 
1e1 
205 
4e1 
Se? 
509 
hel 
2e9 
203 
504 
606 
509 
Se2 
508 
620 
603 
607 
600 
7e4 
705 
620 


TEMP 
DEG C 


1103 
1369 
1502 
15065 
1601 
1506 
1502 
1502 
1506 
1601 
1665 
17¢e0 
1704 
1726 
17065 
1705 
1704 
1703 
17e2 
1701 
1761 
1720 
1609 


TEMP 
DEG C 


1103 
1309 
1502 
1506 
1601 
1506 
1562 
1502 
1506 
1601 
1605 
1720 
1704 
1706 
17¢e5 
17¢5 
1704 
1703 
17e2 
1701 
171 
1720 
1609 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


7—- 5-78 


BALLOON RELEASED 1300 MST 


BASE LINE ANGLE 


EASE LINE LENGTH CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


239e5 
5426¢5 


3020 
1000 


THEODOLITE #1 


AZIMUTH 
0.0 
11.1 
35720 
203 
825 
Bef 
9ef 
1103 
1126 
1109 
1204 
14e1 
1409 
1506 
17e1 
1802 
1801 
175 
1608 
1561 
1403 
1307 
1305 
1320 
1201 


ELEVATION 

020 
2801 
3201 
3604 
39e1 
3908 
3809 
3508 
3307 
3300 
3201 
3026 
29e2 
2802 
2705 
2703 
2703 
2703 
27e2 
2709 
28e2 
2809 
2903 
2909 
3008 


THEOCOLITE #2 


AZIMUTH ELEVATION 


5905 
S603 
S107 
508 
47e7? 
4he2 
418 
3909 
Sl-0f 
3626 
3505 
3408 
34e1 
3309 
3306 
3365 
3208 
316 
3004 
2806 
2709 
2608 
2605 
2509 
24e5 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TIME 


OONO UEPWNS 


10 


RHO 


5031 
10002 
23607 
227009 
169082 
2066063 
25606 
31404 
387e1 
&2601 
3815 
44302 
47500 
57400 
56920 


ERROR 
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-020 
1e9 
Sef 
9e5 

1309 

1669 

1901 

1905 

2002 

2120 

2104 

2009 

2008 

20e5 

2008 

2101 

2106 

22e2 

2209 

2306 

2400 

24ef 

25e5 
26e0 

260? 


TEMP (CDEGeC) 
0.0 
2805 
2609 
2503 
2307 
2202 
2006 
1920 
1707 
1606 
1505 
1404 
1366 
1301 
1206 
1126 
1002 
B8e7 
7e3 
509 
hed 
320 
105 
020 
-12e5 


tee 


16 
17 
18 
19 
20 
21 
a2 
23 
24 


61802 
67509 
805e1 
75001 
76807 
716e5 
84501 
80403 
737e8 


HEIGHT 
FEET 


2536 
6236 
9936 
16726 
225G96 
27656 
30536 
34226 
S7s2e 
402Se 
425 1e 
44756 
4550 
4&97he 
53586 
S7316 
6222e 
67306 
T2496 
T4&27e 
8081. 
845460 
8810e¢ 


HEIGHT 
METERS 


Tle 
1906 
3036¢ 
5106 
6890 
8436 
9306 

10436 
11386 
1227e 
12966 
13646 
13876 
15166 
16336 
1747e 
18966 
20515 
22096 
226460 
246364 
25778 


2405 
2603 
2820 
2903 
2907 
3125 
3202 
3320 
35e2 


DIRECTION 
DEGREES 


1786 
179.6 
2006 
194.6 
1916 
1966 
1966 
19h. 
-196e 
202e 
20ke 
20460 
203e 
2106 
204e 
1936 
189.8 
"179 
1616 
1766 
184.6 
1796 
1726 


DIRECTION 
DEGREES 


1786 
1796 
2006 
194e 
191.6 
1966 
196. 
19h. 
1966 
202e 
204e 
20460 
2086 
2106 
204e 
1936 
189. 
1796 
161. 
1756 
1846 
1796 


SPEED 
FT/SEC 


1601 
1305 
1704 
2340 
2206 
2404 
2609 
2304 
1908 
2309 
2601 
2001 
2503 
3006 
2308 
2501 
3002 
2704 
1604 
17e5 
1906 
1006/7 
2302 


SPEED 
M/SEC 


4e9 
4e1 
503 
720 
609 
7e4 
Be2 
7e1 
600 
Te3 
8.0 
6e1 
7eZ 
93 
7e3 
820 
9e2 
Beh 
520 
503 


6-0 
303 


TEMP 
DEG C 


28eS 
2609 
2503 
23er 
2202 
206 
1920 
1707 
16¢e6 
1505 
1464 
1306 
1361 
126 
1126 
10e2 
Bel 
703 
509 
4e4 
320 
105 
020 


TEMP 
DEG C 


2805 
26e9 
2503 
2307 
2202 
2006 
1920 
1707 
1606 
1505 
1404 
1306 
1361 
1206 
1106 
1002 

Bel? 


7e3 
509 


hed 


320 
105 
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II B-1484 


C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


TIME 


0-0 
0e5 
120 
165 
220 
205 
320 
325 
4e0 
4e5 
520 
505 
6200 
605 
7e0 
705 
8e0 
8e5 
920 
925 
1020 
105 
1120 
1125 
1220 


t= (=48 


700 MST 


238e5 
5426e5 
3029 
10060 


THEODOLITE #1 


AZIMUTH 
020 
28901 
28407 
283053 
29407 
29607 
29408 
29203 
29204 
288e7 
28501 
28206 
27783 
27203 
26926 
27140 
27601 
28807 
30109 
31604 
329.20 
344.5 
35403 
4e3 
1107 


ELEVATION 

020 
426 
L6e7 
5305 
5163 
456 
4209 
4206 
4205 


4420 
4505 
49e7 
5420 
5706 
6104 
6503 
6728 
-7iel 
7203 
Tae? 
T2e7 
7128 
7003 
ble? 
64e1 


THEOD 


AZIMUTH 
5805S 
5504 
S4e7 
5309 
5008 
4508 
4204 
3906 
3606 
3405 
3723 
4ie4 
4405 
4608 
47eD 
47e6 
4608 
4508 
4500 
45e2 
45e2 
4500 
Lhe? 
4hel 
4306 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


TIME 


WO ONO UFWN 


10 


RHO 


S307 

9300 

S2e7 

9126 
122e1 
14Ahe2 
18107 
21105 
13404 
52807 
63904 
577e3 
487e7 
34608 
21506 


ERROR 


II B-1485 


OLITE #2 


ELEVATION 

-0e0 

305 

603 

8e9 
1201 
1508 
18e5 
2202 
2503 


28e3 
3505 
3807 
413 
4304 
4420 
44.0 
4308 
4302 
4206 
4201 
415 
39e7 
38e7 
37e2 
3509 


TEMP CDEGeC) 

020 
1305 
16¢0 
1608 
1728 
1809 
2020 
1904 
1809 
1804 
1728 
173 
1608 
1693 
1507 
15e2 
1407 
1402. 
1307 
1302 
1206 
1128 
1101 
1004 

926 


O- © 


2) 


16 
17 
18 
19 
20 
21 
22 
23 
24 


17006 
14568 
16401 
25508 
27203 
19701 
15102 

5605 

2720 


HEIGHT 
FEET 


3850 
6126 
8626 
1127. 
14106 
15986 
1859e¢ 
21056 
234506 
27156 
29726 
32336 
34816 
36890 
39166 
4096-6 
437G 6 
45856 
4796-6 
4987-6 
5084. 
S21he 
S3450 


HEIGHT 
METERS 


117. 
187s 
2636 
3436 
4306¢ 
487e 
S67e 
6416 
715e 
8286 
9066 
9bbe 
10616 
112he 
11946 
12486 
13356 
1397. 
1462¢ 
15206 
15506 
15896 
16296 


DIRECTION 
DECREES 


104e 
92e 
1316 
1286 
1156 
1026 
104e 
936 
47e 
1e 
3336 
3366 
3136 
261e 
2296 
217. 
21he 
2160 
2216 
2256 
2256 
2226 
2200 


DIRECTION 
DEGREES 


1046 

92e 
131e 
128e 
1156 


SPEED 
FT/SEC 


Geb 
307 
Sel 
123 
1320 
1002 
920 
704 
726 
7e2 
708 
703 
505 
505 
606 
1020 
1261 
116 
1165 
1302 
1307 
1403 
1861 


SPEED 
M/SEC 


2ef 


WP FWA WWD @ 2 Ww PNP PP 
eee evweeeneveee5npe eee se 
WEN OUM SN GOONNN & NW WwW 


TEMP 
DEG C 


1365 
162e0 
1608 
1728 
1809 
2049 
1904 
1809 
1804 
1708 
1703 
1603 
1603 
1507 
1502 
1he7 
1462 
1307 
13062 
1206 
118 
1101 
1004 


TEMP 
DEG C 


1365 
1620 
1608 
178 
1809 
2020 
1904 
1809 
1804 
1728 
1763 
1628 
1603 
1507 
1502 


14e7 


1402 
13067 
1302 
1206 
1128 
1101 
1004. 
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TEMPERATURE 
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C-B PIBAL SOUNDING 


SOUNDING DATE 7- 7-78 


BALLOON RELEASED 1345 MST 


BASF LINE ANGLE 


BASE LINE LENGTH (FT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT CFT) 


23905 
542605 
3020 
100-0 


THEODOLITE #1 


AZIMUTH 
; 0.0 
0.8 
Ze2 
&e0 
Tel 
720 
605 
6e4 
605 
7e3 
Be7 
1205 
1502 
I17ee 
1920 
1905 
1899 
1804 
18e2 
18e2 
188 
1809 
1920 
1965 
1904 


ELEVATION 


0-0 
2601 
2406 
2400 
2603 
3101 
3308 
3508 
37el 
3909 
4020 
38e0 
3603 
3504 
3407 
Shei 
3304 
3002 
3001 
3120 
3009 
3005 
3101 
3120 
3101 


THEOCOLITE 8&2 


AZIMUTH ELEVATION 


5905 
5304 
4906 
4603 
436 
4126 
3922 
38e4 
3765 
3605 
3602 
3606 
3609 
3720 
37e2 
3607 
3509 
35020 
3403 
3308 
3305 
3302 
3300 
3320 
3303 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


TIME 


OONOUEWN= 


10 


RHO 


S2e4 

7806 
10820 
12906 
15205 
13369 
15964 
22903 
16106 
20102 
31503 
34008 
30603 
33023 
36806 


ERROR 


509 

7e0 

8e1 

920 
1020 
1102 
1128 
1206 
1307 
1405 
1509 
1609 
1709 
1920 
2002 


IIT B-1489 


-0e0 
361 
506 
7e6 

10601 

13683 

1607 

1807 

2008 

2302 

24e2 

2405 

2308 

2305 

2306 

2309 

2309 

2309 

2307 

2401 

2308 

23509 

2405 

2409 

2504 


TEMP (DEGeC) 

0.0 
2904 
2802 
20a 
2600 
2408 
2305 
2200 
2005 
1920 
a7er 
1604 
1504 
1407 
1420 
1303 
1207 
120 
1103 
106 
909 
929 
820 
720 
630 


OQ 


Oo 


40720 
85604 
76208 
63201 
4977 
55204 
54508 
6303 
79007 


HEIGHT 
FEET 


377e 

6736 

9506¢ 
13206 
1902. 
2467e 
283460 
3254.0 
38586 
41946 
45116 
46646 
48516 
51236 
54456 
55686 
56630 
58296 
6177. 
63956 
6592e 
6927s 
12636 


HEIGHT 
METERS 


1156 
205e 
2906 
4026 
5806« 
75S2e 
Bb64he 
992 
11766 
12786 
13756 
14226 
14786 
1561s 
16606 
1697e 
17266 
1777le 
18836 
19496 
20096 
21116 
2214. 


20068 
2202 
2209 
2307 
24e7 
2565 
2603 
2704 
2720 


DIRECTION 
DEGREES 


187. 
1926 
137e -~. 
1856 
185.6 
184.2 
1886 
192e 
2016 
21be 
2196 
220° 
2206¢ 
213e¢ 
19& 
1936 
1956 
-19h4e 
2030 
2056 
2020 
2086 
2196 


DIRECTION 
DEGREES 


187e 
1926 
187.6 
1356 
185° 
184.6 
1886 
1926 
2016 
21460 
2196 
2206 
2206 
2136 
1986 
1936 
1956 
194 
20356 
2056 
2026 
2086 
2196 


SPEED 
FT/SEC 


2309 
2201 
1903 
16¢e6 
1609 
129 

9eh 
1125 
1203 
19¢5 
2305 
1903 
1809 
2020 
1603 
2009 
2163 
1204 
1403 
1602 
12e7 
1461 

5Se2 


SPEED 
M/SEC 
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SOUNDING 


Caper TBR 


TIME 1345 
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II B-1492 


C-b PIBAL SOUNDING 


TIME: 0640 DATE: 


DOUBLE THEODOLITE DATA NOT REDUCED. 


LE B=-1493 


7/10/78 


NO DATA FOR SITE #2. 


C-b PIBAL SOUNDING 


TIME: 1330 DATE: 7/10/78 


DOUBLE THEODOLITE DATA NOT REDUCED. 
SITE #2 LOST BALLOON BEHIND OBSTRUCTIONS. 


IIT B-1494 


= 


SOUNDING DATE 


BALLOON RELEASED 


‘C-B PIBAL SOUNDING 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


HIME INTERVAL <SEC) 


BASE LINE HEIGHT CFT) 


TIME 


020 
005 
120 
105 
200 
205 
3.0 
35 
4e8 
4e5 
520 
505 
620 
6e5 
720 
7e5 
820 
8eS 
9.0 
9e5 
1060 
1065 
1120 
115 
1220 


(-11-78 


645 MST 


238605 
542605 
300 
10020 


THEODOLITE #1 


AZIMUTH 
020 
28740 
29609 
31004 
32601 
33601 
34263 
34823 
35303 
357e2 
06 
he2 
704 
97 
1128 
1303 
1569 
17ef 
1904 
Zhe 
2320 
2409 
2604 
2701 
2801 


ELEVATION 

020 
2465 
2500 
2508 
2506 
2204 
2009 
1920 
1701 
1567 
1501 
1407 
1406 
1565 
1602 
1608 
1702 
1724 
1726 
1728 
1863 
1806 
1868 
1809 
1961 


THEOD 


AZIMUTH 
58e5 
5420 
49e3 
L4e9 
3604 
3065 
2507 
2007 
2009 
2003 
2008 
Clef 
2306 
24e1 
2501 
2509 
2002 
2803 
2904 
30¢5 
3107 
3208 
3308 
3404 
3500 


COMPARISON OF REAL ERROR WITH OQe1 DEGe ERROR 


TIME 


2 we od 2 
VFWN SP ODODOONAUPWN= 


RHO 


7504 

9502 
117e1 
15302 
22008 
28720 
26901 
37607 
45525 
488et 
494e1 
45506 
S67e1 
51604 
20908 


ERROR 


520 
503 
509 
7e3 
9-0 
1120 
1404 
1603 
1809 
2009 
2302 
2420 
2605 
2820 
28e5 


IIT B-1495 


OLITE 82 


ELEVATION 

-0290 

206 

5e1 

706 
1009 
1202 
13065 
1307 
1302 
1209 
1207 
125 
12e2 
1304 
1308 
1303 
1ée7 
1409 
1503 
15e5 
15068 
1601 
1604 
1606 
1608 


TEMP (DEGeC) 

020 
1608 
1702 
1704 
1701 
1603 
1505 
15e1 
1407 
1402 
1401 
1403 
1403 
1401 
1304 
1208 
12e2 
1106 
1026 
Ge7 
8e7 
728 
609 
604 
508 


aso 


16 
Luvs 
18 
Le 
20 
21 
22 
23 
24 


52803 
53905 
625042 
63808 
59009 
58365 
62709 
68904 
68508 


HEIGHT 
FEET 


2726 

4756 

T7076 
11116 
1397. 
17796 
22826 
23976 
26hLhe 
28556 
31116 
31646 
37686 
41256 
42196 
48816 
S1ithe 
53736 
56106 
59B9e 
647608 
68136 
6868e 


HEIGHT 
METERS 


836 
1456 
21660 
3396 
426e 
S426 
6966 
731.6 
8066 
8706 
9486 
9646 

11496 
1257 
12866 
14886 
1559.6 
16386 
17106 
18266 
1974e 
2077e 


31461 
3202 
33063 
3403 
3548 
38e1 
3905 
3905 
400e9 


DIRECTION 
DEGREES 


117e 
1466 
1666 
17he 
178-6 
1806 
188s 
198. 
2006 
2050 
22260 
2216¢ 
2156 
2316 
2266 
227e 
2400 
2420 
2C4le 
23he 
2356 
2536¢ 
24660 


DIRECTION 
DEGREES 


117e 
1466 
1666 
174e 
178e 
1806 
1886 
198.6 
2000 
2086 
2226 
2216 
2150 
2316 
2266 
227e 
2406 
24260 
24ile 
23he 
2350 
2530 


SPEED 
FT/SEC 


1603 
1520 
2420 
3308 
3806 
5401 
5107 
4465 
4506 
436 
3308 
3304 
3703 
2165 
3106 
36e6 
2326 
2305 
27e4 
3720 
3601 
16e7 
155 


SPEED 
M/SEC 


520 
406 
7e3 
1023 
1128 
1605 
1548 
136 
1309 
1303 
1063 
1002 
1104 
606 
926 
1102 
Te2 
Vee 
Beh 
1163 
11.20 
Se 


TEMP 
DEG C 


1608 
ified 
1704 
1701 
16¢e3 
1505 
1501 
the? 
14e2 
1461 
1403 
1403 
1401 
1304 
1228 
1202 
1126 
1006 

9.7 

8e7 

708 

609 

604 


TEMP 
DEG C 


1608 
1702 
1704 
1701 
1603 
1505 
1501 
14e7 
The2 
1hel 
14063 
1463 
14e1 
1304 
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1202 
1106 
106 

Gel 

Bel 

703 

609 
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II B-1498 


C-b PIBAL SOUNDING 


TIME: 1345 DATE: 7/11/78 


DOUBLE THEODOLITE DATA NOT REDUCED. 
SITE #2 LOST BALLOON BEHIND OBSTRUCTIONS. 


‘II B-1499 


fT) 


C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH (FT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT (FT) 


TIME 


020 
0.5 
120 


165 
220 
2e5 
300 
305 
4e0 
4e5 
520 
505 
6¢0 
6e5 
7e0 
7e5 
8e 0 
8e5 
9.0 
9e5 
1020 
1005 
11290 
1105 
1220 


COMPARISON OF REAL ERROR WITH 0c1 


TIME 


OONOWUFWN— 


10 


7-13-78 


650 MST 


24060 
5426e5 
3020 
100e0 


THEODOLITE #1 


AZIMUTH 
0.0 
29902 
31702 
32066 

~ 32520 
- Ba2e4 
35201 
le2 
1803 
2602 
3220 
3720 
3965 
41e2 
42eh4 
4365 
4403 
45e7 
4605 
431 
49e1 
5064 
5164 
5205 
5207 


RHO 


7109 

88e9 

89e2 
10404 

9808 
11720 
128e8 
13368 
15101 
17861 
18849 
16123 
19369 
22208 
22907 


ELEVATION 

0.0 
45ef 
6207 
606 
6402 
6540 
6406 
6365 
601 
5608 
5328 
5206 
50:8 
4&7e7@ 
4620 
4328 
42e7 
4164 
406 
3904 
_38e7 
38e1 
3705 
3709 
3607 


ERROR 
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—_ 


= od 
WN) — 
ee 


THEODOLITE #2 


AZIMUTH 
60.0 
58e1 
5709 
5603 
5508 
5520 
54¢5 
5405 
S4Le2 
S4e2 
S403 
5408 
S4e7 
5406 
S406 
S404 
54063 
5406 
5468 
5505 
5507 
56e1 
5606 
5709 
S7s2 


DEGe ERROR 


II B-1500 


ELEVATION 
-020 
2e5 
Se2 


705 
1001 
1202 
1401 
1563 
1701 
1862 
1904 
2067 
2101 
2104 
2109 
2201 
2204 
2208 
2300 
2301 
2302 
2304 
2326 
2308 
2309 


TEMP CDEGeC) 
020 
1803 
2028 
222 
22038 
2206 
2204 
22e2 
2220 
2108 
2164 
2008 
2001 
1965 
1808 
18e2 
1705 
1609 
1603 
15068 
1504 
14069 
1465 
1409 
1306 


22708 
25906 
25143 
29620 
31628 
30304 
336e5 
307e5 
367e1 


HEIGHT 
REET 


2896 

S536 

169.6 
10246 
1272e 
14996 
17556 
2006e 
2257. 
25576 
28820 
3075e 
33106 
35556 
3205S 
40286 
43326 
45256 
47836 
49666 
52366 
54906 
55516 


HEIGHT 
METERS 


886 
1686 
234e 
3126 
3886 
457e 
5356 
6118 
6886 
7796 
8796 
937e 

10096 
10846 
1160.6 
12286 
13206 
13796 
14586 
151he 
15960 
16736 
16926 


1402 
1503 
1620 
1701 
1708 
1828 
19¢7 
1907 
21e2 


DIRECTION 


DEGREES 


137. 
1706¢ 
1566 
2036 
212e 
225e 
2306¢ 
2306 
2336 
2386 
2396 
2326 
2316 
2316 
2316 
23560 
2386 
2416 
24hhe 
245e 
24660 
258e 
2456 


DIRECTION 
DEGREES 


137e 
1706 
1566 
2036 
21260 
2256 
2306 
2306 
2336 
23864 
2390 
2326 
2316 
2316 
2316 
2356 
23860 
24i1e 
2hhe 
245e 
Chobe 
258e 
2450 


SPEED 
FT/SEC 
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TEMP 
DEG C 
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2008 
2202 
2208 
2206 
2204 
2202 
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2168 
2104 
2003 
2001 
1905 
1808 
1802 
1705 
1609 
1603 
1508 
1504 
1409 
1465 
1420 


TEMP 
DEG C 


1803 
20¢8 
2202 
2208 
2206 
2204 
2202 
2200 
2108 
2104 
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1905S 
1808 
18e2 
1705 
1609 
1603 
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1504 
1409 
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II B-1503 


C-B PIS8AL SOUNDING 


SOUNDING 


CATE 7-15=78 


BALLOON RELEASED 1345 MST 


BASE LINE ANGLE 


BASE LINE LENGTH (CFT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT (FT) 


TIME 
020 
065 
1.0 
1e5 
220 
2e5 
320 
305 
4-0 
4e5 
520 
505 
620 
6e5 
729 
7e5 
8e0 
&e5 
G20 
965 
1020 
1005 
1120 
11¢5 
1220 


24029 
5426¢e5 
3020 
8e0 


THEOCOLITE #1 


AZIMUTH 
0.0 
3401 
34e1 
2603 
238 
2309 
2309 
2309 
2401 
2569 
2502 
2502 
2501 
25020 
2548 
2602 
265 
2765 
2961 
3002 
309 
3104 
318 
3107 
S165 


ELEVATION 

0.0 
2020 
2409 
2902 
3261 
3560 
3345 
3209 
3238 
3209 
3164 
3009 
3001 
3001 
3100 
3163 
3201 
3205 
3300 
3348 
3403 
3520 
3560 
3500 
3504 


THEODOLITE #2 


AZIMUTH 
60¢9 
5802 
5503 
5104 
4900 
4703 
4602 
Lhe? 
43e5 
428 
4220 
41e1 
4003 
39e5 
3904 
3949 
3903 
3903 
4065 
4120 
4123 
41e4 
4104 
413 
4161 


COMPARISON OF REAL ERROR WITH Cel DEGe ERROR 


TIME 


OMNBWEFWNDN 


RHO 


37e7 
7eo4 
72e2 
145601 
13005 
19102 
24002 
24865 
26303 
359e2 
35507 
40002 
45920 
492e2 
S470? 


ERROR 


506 

720 

Bed 

9.7 
1009 
11069 
13223 
14¢6 
16¢06 
1703 
1865 
1967 
21e2 
2208 
24e6 


II B-1504 


ELEVATION 

-O00«1 

109 

520 

9e3 
12e9 
1509 
1607 
18e¢1 
1902 
2003 
2006 
2009 
2161 
21¢9 
2301 
24e0 
2500 
2505 
2601 
2608 
2708 
2866 
2807 
2808 
29e2 


TEMP (CDEGseC) 

020 
3600 
3404 
3229 
3104 
2909 
28e2 
2606 
2500 
2308 
2206 
2104 
20e2 
1929 
1708 
1605 
1520 
13066 
1201 
1006 
Gel 
706 
602 
he? 
304 


€ 


16 652e2 2501 


TZ 6816 2508 ‘i 
18 68600 C7e2 
: 19 66502 2803 
‘ 20 78709 2909 
21 802¢1 3102 
Z 22 Wired 3202 
-@ 23 79709 3204 
24 800¢e5 32038 
; 
BETGHT OTRECTTON SSPEED ‘TEMP 
: FEET CEGREES FT/SEC DEG C 
17Se 21he 2007 360 
, 5786 2O4e 2509 3404 
1147e 1956 2400 3209 
17036 20V0e 2001 3104 
’ 22986 2O4e 1Be1 2909 
25346 204e 2004 28e2 
29636 2056 2208 2608 
; 33766 2040 2205 62500 
38390 2106 2308 2328 
41216 2066 2209 2206 
4h2he 2046 2105 2104 
46916 2046 2304 2002 
51556 2106 Z4e2 1900 
712s 21360 2600 1703 
63856 2156 16e¢3 1605 
6702.6 23860 8e3 1500 
70136¢ 2366 17e3 1326 
75366 236e 1901 1201 
Be) 80236 2306¢ 1368 106 
86756 22he 2023 Ge 
9278e 2226 17e2 726 
96026. 2186 928 be2 
968460 1956 309 heZ 
' HEIGHT DIRECTION SPEED TEMP 
METERS DEGREES M7SEC * DEG =G 
536 21he 623 3600 
1766 2040 709 3404 
35C6 1956 7e3 3209 
5196 2000 6e1 3104 
7006 204e S05) 02509 
Tf2e 20460 6e2 28e2 
9036 205e 609 2606 
10296¢ 2096 608 25020 
11706 2106 e353 2308 
12560 20660 720 2206 
13496 2040 6e6 2104 
14306 20460 Tel 2002 
; 1571e 2106 7eo4 1920 
17596 2136 709 1708 
19466 2156 500 «61605 
' 20436 2386 205 1560 
® 2157s 2366 5e3 «61306 
2297 2366 508 1201 
24456 2206 Sel 1006 
2644e 22he 6e2 Gel 
28286 2226 Ba2ay yee IT B-1505 
29270 2186 300° 6e2 
2952e 1956 1e2 4ef 
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II B-1507 


C-B PIBAL SOUNDING 


i. SOUNDING DATE 


BALLOON RELEASED 


¢ BASE LINE ANGLE 


BASE LINE LENGTH (CFT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT (FT) 


7-14-76 


645 MST 


24020 
542605 
3020 
100¢9 


THEODOLITE 4&1 


AZIMUTH 
020 
29161 
28509 
28405 
28401 
2785 
271¢8 
26608 
26303 
25808 
25906 
25007 
256e5 
25467 
25146 
24502 
23500 
22204 
20807 
190.20 
17561 
162e2 
15302 
14548 
14164 


ELEVATION 


“= 020 
2207 
3106 
3806 
3lel 
3800 
3903 
3908 
4020 
4101 
b2e9 
4428 
471 
5009 
5506 
5909 
6309 
6703 
69e5 
7007 
7009 
68e9 
6505 
62¢8 
5926 


THEODOLITE 8&2 


AZIMUTH 
6000 
5502 
5304 
5026 
48e1 
4720 
L6e4 
4S5e2 
4428 
466 
4728 
4603 
4620 
49ed9 
5420 
6020 
6626 
204 
7605 
8007 
3307 
87e2 
8906 
9207 
9448 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


G 
CG 
TIME 
~ 020 
QO. 0e5 
120 
™ 125 
C 220 
2e5 
"2 360 
C 3e5 
4.0 
. 4e5 
C 520 
525 
600 
C 605 
= 720 
i 765 
A 8e0 
8e5 
~ 9.0 
C 925 
10.0 
10¢5 
C 1120 
1105 
O 
C TIME 
4 
0 2 
3 
4 
O 5 
6 
C>) 3 
ae 9 
= 10 
11 
12 
nS 
14 


RHO 


11304 
11908 
11307 
11162 
14307 
12702 
11843 
13409 
168e6 

7106 
10803 
14102 
1803 
17704 
20402 


ERROR 


ONNNADAOAOMUUWMWWMUWN 
@eeee@eeeeee#eeee#eesee#e 


NOUNMUOUNNOANAUNGA 


IT B-1508 


ELEVATION 

-020 

2eY 

603 
1104 
1367 
1704 
2108 
2702 
3109 
37e1 
4109 
4503 
47e2 
43e4 
49e1 
5020 
4908 
4900 
4800 
4608 
4507 
Lbed 
A3eZ 
420 
4120 


TEMP (DEGeC) 

0290 
1706 
17065 
2009 
2300 
2420 
24e7 
2408 
2404 
24e9 
2306 
2302 
2206 
2220 
2104 
20¢8 
2002 
19¢6 
1920 
1804 
1728 
1702 
1604 
1506 
1408 


© 


21506 
24403 
255e1 
27309 
35804 
42102 
32509 
42406 
36903 


HEIGHT 
EEET 


2686 

S60e 

977e 
11406¢ 
1357e 
16126 
18896 
21020 
23386 
25786 
28296 
30816 
33176 
35936 
38846 
4147e 
44166 
466506 
50096 
53236 
56106. 
5850e¢ 
62286 


HEIGHT 
METERS 


82e 
1716 
2986 
347e 
&lbe 
491e 
5766 
6416 
7126 
7866 
862e 
9396 
10116 
10956 
11846 
12646 
13466 
14226 
1527.6 
16226 
17106 
17836 
1898. 


Sef 
9e2 
Gel 
10¢5 
113 
1201 
1209 
1420 
1501 


DIRECTION 
DEGREES 


1066 
Y7e 
1016 
B2e 
59° 
556 
She 
396 
206 
2ve 
1526 
2386 
2866 
29ke 
3026 
2996 
2956¢ 
2920 
2906 
25260 
2976 
2986 
29860 


DIRECTION 
DEGREES 


1066 
G7e 
101 
82e 
5Ge 
55e 
S4e 
39e 
206 
rae 
1526 
2386 
2860 
29be 
3026 
2996 
2956 
29260 
2906 
2926 
297e 
29Ee 
2986 


SPEED 
FT/SEC 


146 
9.8 
903 
36 

10.1 

1102 

1065 
Gel 
9e9 
620 
Se2 
326 
7ef/ 

1020 

1320 

15e2 

1502 

1720 

1709 

17e9 

19 06 

2166 

2208 


SPEED 
M/SEC 


OAKRNUNN RF RWNHB BOWMAN nnw 
OAOSOUUN AROOWBAOCWOMANF HAWDOW 


TEMP 
DEG C 


1706 
17e5 
2009 
2300 
2420 
2407 
2408 
2404 
2400 
2306 
2302 
2206 
220e0 
2164 
2008 
2002 
1906 
1920 
1804 
1708 
1702 
1604 
1506 


TEMP 
DEG C 


17206 
17e5 
2009 
2320 
2420 
Che? 
2408 
2404 
2400 
2306 
2302 
2206 
2220 
2104 
2028 
2002 
1906 
1920 
1804 
1708 
17e2 
1604 


(1526 
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C-B PIBAL SOUNDING 


TIME 645 


DATE 7/14/78 


TEMPERATURE 


WIND SPEED 


ent 4. 00 §.00 
METEnS/SECOND 


WIND DIRECTION 


| aC 2.00 
DEGREES 


eu. a0 


| ~ 
12.00 16.00 2t 
DEGREES CELUIUS 
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oO QD oO ‘2 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


7-14-78 


PALLOON RELEASED 1315 MST 


BASE LINE ANGLE 


BASE LINE LENGTH (FT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT (FT) 


TIME 


020 
005 
120 
165 
200 
205 
320 
305 
420 
4e5 
520 
505 


6e9 
6e5 
7e0 
705 
&20 
8e5 
920 
965 
10-0 
1005 
1120 
1165 
1220 


24020 
5426¢5 
3020 
19020 


THEODOLITE #1 


AZIMUTH 
020 
10467 
11220 
12265 
144062 
161¢1 
17401 
177e5 
18021 
1813 
18204 
18429 
185061 
18463 
185¢1 
13603 
18609 
187e2 
18604 
18461 
18203 
18201 
181469 
18204 
182069 


ELEVATION 


020 
5501 
58e1 
6501 
7001 
7120 
68e2 
6200 
59e1 
54¢6 
52e1 
4929 


A7e9 
48e1 
4L6e2 
4hel 
44.0 
45e1 
4520 
44e3 
Lhel 
4304 
430 
4209 
4302 


THEODOLITE #2 


AZIMUTH ELEVATION 


600 
6206 
6407 
6620 
680 
69¢8 
7300 
(704 
81062 
8501 
8906 
93e2 
9563 
9868 
103602 
10726 
11220 
114065 
117¢8 
1192 
12161 
123066 
12568 
128e2 
129¢8 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


OONAUEWN— 


10 


RHO 


306 
5400 
Beh 
506 
10001 
14006 
101.290 
13801 
8001 
12108 
13367 
65e7 
14408 
13825 
16403 


ERROR 


II B-1512 


—-026 
be2 
Ge7 

13e1 

1920 

2301 

2703 

2905 

3106 

3208 

3403 

3507 

3603 

3706 

38e7 

39026 

409 

4205 

4303 

4206 

421 

4205 

4201 

426 

438 


TEMP CDEGeC) 

020 
3009 
29 ee 
2709 
2700 
2601 
252 
2406 
2401 
2305 
230 
2208 
2206 
2204 
2203 
2109 
21065 
2161 
2007 
2043 
2020 
1966 
1962 
1828 
1804 


ey 


© 


185¢e5 1065 


25306 1120 d 
26602 11e7 
259a5 1201 
28607 1207 
23906 1302 
30828 1326 
3316 1401 
252e¢5 14068 


HEIGHT “DIRECTION SPEED TEMP 


FEET DEGREES FI7SEE DEG € 
5196 292e 1101 3009 
1082. 3220 508 2902 
14456 236 602 2709 
20386 32e 8eF9 2700 
2401 306 1068 26601 
2764e lhe 1304 2502 
29166 Se 12¢9 2h4e6 
30986 106 110¢7 2hel 
31526 Se 12061 23605 
3303 166 1120 2320 
3384e 200 2e4 2208 
34046 Oe 7e4 2206 
3657e 36 1020 220eh 
37856 15° 1126 2203 
39026 156 17105 21709 
412he 116 BeF 2165 
44306 Oe 8e3 2101 
4714e 34ie 923 2007 
48326 3286 1001 203 
50256 3456 928 2020 
52086 2586 9e2 1906 
53286 he 8e5 1902 
5527e he 8e3 1808 


HEIGHT DIRECTION SPEED TEMP 
METERS DEGREES M/SEC DEG C 


158e 2920 Ze4 3009 
3206 322e 1068 2902 
4406 236 109 2709 
6216 32e 2ef 27020 
732e 306 303 2601 
8420 The 4el 2502 
B88G9e Ee 309 2he6 
Ghhe 106 3e6 2hel 
961e Se Sef 2305 
1007e 1660 304 23020 
1032 -20¢ 206 2208 -- 
10386 Oo 203 62206 
11156 3e 320 2264 
11546 15Se 305 22063 
11896 156 305 2109 
1257e 11e 2ef 2105 
13506 Oe 205 2101 
1437e Zale 3.0 2007 
14736 32860 301 2003 
15326 3456 320 2020 
1587.6 358e 2¢8 1906 II B-1513 
16246 he 206 1902 
1685 e he 205 1868 
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II B-1515 


C-B PIBAL SOUNDING 


~ SOUNDING DATE 7-17-78 
ros BALLOON RELEASEN 645 MST 
e BASE LINE ANGLE 24020 
BASE LINE LENGTH (CFT) 542605 
TIME INTERVAL CSEC) 3000 
Cc BASE LINE HEIGHT (CFT) - 40000 
e THEOCOLITE 21 
TIME AZIMUTH ELEVATION AZI 
C 0.0 0.0 0.0 
0.5 27302 39 e2 
120 28505 326 
C 105 29204 3901 
200 303e2 4904 
2e5 33129 5502 
€ 320 34506 5506 
z 35 35604 5104 
420 206 4504 
ec 4e5 Bel 3965 
; 500 1204 3406 
505 13067 30.0 
© 620 1620 25086 
605 1920 2201 
ce : 
é- 
C COMPARISON OF REAL ERROR WITH Oce1 DEGe E 
TIME RHO ERROR 
v 1 Shek kao 
2 11126 5 
© 3 12904 503 
x 4 12126 Sel 
5 14702 603 
© 6 15706 605 
7 187e6 706 
8 23726 8e5 
© 9 28102 926 
5 10 32104 10069 
11 37503 12e2 
O 12 433.7 1420 
13 479e6 1404 
© HEIGHT DIRECTION SPEED TEMP 
FEET DEGREES FT/SEC DEG C 
“4 3226 1056 1206-1761 
4956 127e B8e3S 1702 
O 72060 182e¢ 4e& 1708 
_ 1020. 2206 908 1704 
12956 2206 1109 1720 
° 15596 2086 11¢6 1606 
: 1794e 2016 1607 16601 
20496 2016 - 21602 1503 


THEODOLITE &2 


MUTH 
6020 
58e1 
5406 
5301 
S204 
520 
Sie2 
4926 
4701 
4501 
4305 
4104 
395 
4004 


RROR 


ELEVATION 

-0.0 

2038 

504 

8eG 
1009 
12¢e9 
14¢8 
1601 
1702 
1735 
1701 
1606 
1509 
1402 


TEMP CDEGeC) 


020 
1701 
17e2 
1703 
1704 
1720 
166 
1661 
1503 
1408 
1405 
1402 
1309 
1401 





© 


II B-1516 


22326 2066 2hel 1408 


24036 2036 2508 1405 
25076 2026 3108 Th02 
26606 21he 2309 1309 


HEIGHT DIRECTION SPEED TEMP 


\ ® METERS DEGREES M/SEC DEG C 
986 10Se 3e«8 17e1 
151. 127e 205) 617% e2 
2196 1826 103 1708 
3116 2206 320 1704 
3956 2206 3e6 17240 
- 475e 2086 3e5 1606 
S47e 29016 501 1601 
6256 2016 605 1503 
- 6806 2060 7e3 1408 
: (35'0 2036 709 «1405 
T64he 2026 9e7 1he2 
- 811. 214. e353 1309 
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‘2 C) 


GO -@cn0 C) 


OC O.22G 


C-B PISAL SOUNDING 


SOUNDING DATE 


fit 6 


BALLOON RELEASED 1315 MST 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


TIME 


020 
0e5 
120 
105 
200 
2e5 
320 
305 
420 
4e5 
529 
505 
600 
625 
720 
7e5S 
8e0 
8e5 
920 
925 
1020 
10e5 
1120 
115 
1220 


24020 
542605 
3020 
100.0 


THEODOLITE 41 


AZIMUTH 
0-0 
90-1 
7101 
5102 
3520 
29e1 
206? 
1561 
1065 
1403 
1864 
1867 
1720 
1667 
1509 
1469 
1he2 
1368 
1401 
1402 
1367 
1320 
1301 
— 1h4eY 
1508 


ELEVATION 


020 
2302 
2303 
4103 
2963 
4128 
4203 
4208 
4361 
451 
4466 
4304 
423 
41e2 
406 
403 
3904 
3920 
38e1 
3705 
37e1 
3602 
3504 

3309 
3209 


THEOODOLITE 8&2 


AZIMUTH ELEVATION 


6020 
6126 
611 
5901 
5508 
5406 
5209 
35103 
49e1 
48e4 
4609 
45e0 
425 
4006 
3920 
3701 
3505 
3h4e2 
3304 
32e3 
3107 
3008 
3001 
3063 
3009 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


—_ 
SOON AOUFWN 


RHO 


10128 
15407 

8205 
16502 
1900 
249053 
27602 
36309 
37108 
347e2 
41404 
46508 
S29e4 
5813 
67368 


ERROR 
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II B-1520 


-020 
lef 
4e8 
Be4 

1002 

1126 

1207 

1401 

1608 

1946 

2109 

2389 

2504 

2606 

2705 

2809 

2904 

2909 

3001 

2909 

2908 

2909 

2908 


29e1 


28e4 


TEMP CDEGeC) 

020 
3120 
3020 
2909 
28020 
2704 
2608 
2602 
2507 
2he2 
Cle? 
21062 
1907 
1806 
1703 
1506 
1369 
1202 
1104 
106 
909 
Get 
Bed 
it. helo 
7el 


~ 


© 


9 





16 


ar 
18 
19 
20 
21 
22 
23 
24 


T42e7 
77205 
8600e5 
790 e1 
80126 
94206 
10048 
198020 
113304 


HEIGHT 
FEET 


2016 
614e 
10666 
12666 
14196 
14986 
16626 
200660 
25336 
31686 
S75 ts 
42616 
4807e 
52316 
58626 
62836 
672660 
71126 
75076 
75596 
77016 
T9846 
8297.6 


HEIGHT 
METERS 


61e 
187. 
3256 
38660 
4326 
457e 
507. 
6116 
772e 
96 6e 
11436 
12996 
14656 
1594. 
1787e 
19156 
20506 
21686 
22886 
2304e 
2347 
24346 
25296 


1909 
21¢2 
2205 
2309 
2he2 
2409 
2601 
2820 
2708 


DIRECTION 
DEGREES 


2506 
2136 
151.e 
1646 
1256 
13660 
1626 
19h. 
2156 
207e 
1946 
192.6 
1926 
1886 
187e 
18&6 
1936 
19660 
1896 
1766¢e 
187e 
20660 
2206 


CIRECTION 
DEGREES 


250e 
2136 
151. 
1646 
1286 
1366 
1626 
194. 
2136 
207e 
194. 
1926 
1926 
188.6 
187. 
128-6 
1936 
196e 
189. 
1766 
187e 
206e 
2206¢ 


SPEED 
FT/SEC 


250e 
1409 
1443 
1902 

606 

Ze 

808 
1103 
1806 
2306 
2301 
2420 
eee 
2200 
2308 
2128 
2109 
2309 
1508 
1026 
1726 
2803 
1906 


SPEED 
M/SEC 


BDOUNWNENAANAONNNUWNNNNWEE SS 
® 
SCARFNAWNOAWN WWONNFNNO HF U 


TEMP 
DEG C 


3120 
3020 
2920 
2800 
2704 
2608 
2602 
25e7 
24602 
2207 
2102 
1907 
1808 
1703 
1506 
1309 
1202 
1104 
105 

909 

Gel 

Beh 

006 


TEMP 
DEG C 


31.20 
3020 
2920 
2800 
2704 
2608 
2602 
2507 
24e2 
2207 
21e2 
1907 
1806 
1703 
1506 
1309 
1202 
1104 
106 

Ge9 

Gel 

Bek 


' Te 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH (CFT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT (FT) 


TIME 


020 
0.5 
120 
165 
2e0 
205 
320 
305 
420 
4e5 
520 
505 
620 
6e5 
7e9 
7e5 
820 
8e5 
920 
905 
1020 
10065 
1120 
1165 
1200 


7-19-78 


650 MST 


240¢0 
5426¢e5 
3020 
10020 


THEODOLITE #1 


AZIMUTH 
0.0 
30202 
31142 
30969 
30565 
30565 
30723 
31220 
31605 
32004 
32401 
328¢3 
3323 
33604 
34005 
34505 
34965 
35408 
35806 
301 
603 
928 
1208 
1609 
1705 


ELEVATION 

9.0 
3601 
2520 
2207 
2200 
2202 
2207 
2207 
2207 
2207 
2205 
2200 
2107 
2102 
2009 
2002 
1945 
1828 
1865 
1840 
1709 
1709 
178 
1708 
17ef 


THEOD 


AZIMUTH 
6020 
5728 
5203 
4509 
3808 
3202 
2602 
2006 
1509 
1340 
1120 
1020 

928 
1020 
1120 
123 
1400 
1602 
1709 
2060 
2109 
2309 
2507 
2705 
2903 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


=) 
SCOMONAUEWN 


RHO 


9065 
11603 
14602 
1623 
1803 
20608 
25402 
31006 
33806 
36506 
44236 
47403 
437e1 
519¢e9 
577e6 


ERROR 


WN DONC AUUE 
eonmeereeeeee 
WN © Om O&O OW © WO 


=~ «2 — 
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OLITE #2 


ELEVATION 

-020 

220 

Lei 

609 
10.0 
1209 
1505 
1703 
1807 
1903 
1906 
1906 
1904 
1809 
1806 
18e1 
1706 
1701 
16e9 
1606 
1605 
1603 
1601 
1602 
16e2 


TEMP (DEGeC) 
020 
1505 
18e2 
1807 
1902 
1963 
19¢9 
1806 
18e1 
17¢5 
1608 
1601 
15605 
148 
1402 
1307 
1303 
1320 
128 
1226 
1204 
1202 
1107 
1120 
103 


64006 
70809 
75500 
82002 
85101 
32007 
80409 
E1807 
93303 


HEIGHT 
FEET 


2206 

3850 

6126 

8646 
11206 
13906 
1678s 
1997e 
22696 
25296 
27586 
2977e 
317he 
3363 
35906 
36816 
38926 
4103.6 
43626 
45156 
47506 
49306 
56956 


HEIGHT 
METERS 


67s 
117.6 
1866 
2636 
3416 
42he 
Site 
6096 
6920 
771.6 
8416 
907e 
968e 
10256 
109406 
11226 
11866 
12516 
13296 
13766 
1448.6 
15036 
17366 


2002 
2201 
2306 
2507 
2608 
2803 
2906 
3401 
2908 


DIRECTION 
DEGREES 


1326 
131e 
122e 
1226 
131e 
1466 
157. 
1636 
1706 
177e 
1836 
1906 
197.e 
2036 
2106 
2176 
2186 
2216 
2286 
2360 
23664 
22560 
2886 


OIRECTION 
DEGREES 


1326 
131.6 
1226 
1226¢ 
131.e 
1466 
157e 
1636 
1706 
177e 
1836 
1906 
197e 
2036 
2106 
217e 
218s 
22108 
2236 
2366 
2366 
2256 
2886 


SPEED 
FT/SEC 


1361 
1301 
200¢5 
2001 
1865 
2063 
2401 
2402 
2303 
2heT7 
2507 
2700 
2706 
3205 
3208 
3507 
3901 
4065 
37e2 
3320 
3561 
59e1 
1905 


SPEED 
M/SEC 


= 
SO WON NNN NOU ODUM ES 

eeuev5ue3veeeeeeeee 
SCO FN OUR FWNA |]NU OS 


109 


TEMP 
DEG C 


1505 
18e2 
1807 
1902 
1903 
1920 
1806 
1861 
17e5D 
1608 
16061 
1565 
1408 
The2 
1307 
1303 
1320 
128 
1206 
1204 
12062 
1107 
1120 


TEMP 
DEG C 


1505 
1802 
1807 
19e2 
1903 
1900 
1846 
1801 
1705 
1608 
1601 
1505 
14¢8 
1he2 
1307 
1363 
1320 
1208 
1206 
1204 
1202 
1107 


"1120 
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C-B PIBAL SOUNDING 
SOUNDING DATE 7-19-78 ‘eS SUSPECT. DATA, * 


BALLOON RELEASED 1345 MST 


BASE LINE AN6LE 240.0 
BASE LINE LENGTH (FT) 542665 
TIME INTERVAL (SEC) 3020 
BASE LINE HEIGHT (FT) 100-0 
THEODOLITE #1 THEODOLITE #2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
020 0.0 020 6020 -020 020 
0e5 2501 8Se2 5308 220 2801 
120 2501 8e9 5004 365 2609 
105 2207 1002 46e2 4ef 2604 
220 2065 8e9 4305 503 2509 
2e5 2020 609 405 Sec 2506 
320 2120 509 3905 468 2504 
305 2263 4e8 3901 420 2503 
4e0 2304 302 38e6 306 2501 
4e5 24he1 3e5 38e0 309 25040 
520 2406 307 3708 Le2 2468 
505 2501 Le2 37e4 4e6 24e7 
6e0 2501 4e3 3700 408 2405 
6e5 25040 4e9 3603 503 2404 
709 2506 &e9 36e7 523 2402 
705 2607 4eY 3609 504 24e1 
8.0 2702 hel 37e1 504 2309 
Be5 28e1 ~ hed 3720 5el 23046 
920 283 4e3 3720 Se3 2300 
9e5 2901 520 3702 5e7 2204 
10.0 2907 5e1 3702 528 21068 
1005 2909 528 37e1 603 2102 
1120 2909 602 3720 608 2066 
115 3001 6e9 3609 Ted 2001 
1220 3021 720 3609 7e4 1906 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TIME RHO ERROR 
1 14508 608 
2 20606 Beh 
3 187e9 1063 
4 29507 1104 
5) 37720 1344 
6 38204 1408 
¢ 33920 1620 
8 4532 1703 
9 48402 18¢9 

10 5286 1907 
11 551¢8 2102 
12 S$88e8 2200 
135 61604 2305 II B-1528 
14 61886 2305 





15 65602 2509 


ss - 


an 


® en0 @ © @© 8@ 8 @ 


70109 
57609 
78608 
76202 
78507 
77906 
25363 
803e2 
851601 


HEIGHT 
FEET 


2102 
396e 
6586 
7306 
7686 
765e 
6936 
5926 
7036 
78he 
9356 
10046 
120Ce 
1202. 
12906 
12806 
1414. 
13426 
1592.6 
17286 
20096 
217he 
249660 


HETGHT 
METERS 


6b64e 
121. 
200e 
2236 
2340 
2336 
211. 
1806 
21he 
2390 
2856 
306e 
36660 
3666 
3936 
3906 
4316 
4096 
4856 
527e 
61260 
6636 
7616 


2502 
28e1 
2707 
2906 
3165 
3301 
3304 
3504 
3502 


DIRECTION 
DEGREES 


2056 
201s 
1956 
19508 
2016 
2106 
2120 
2416 
2106 
2116 
2056 
2046 
2116 
22Ee 
22he 
217e 
216e 
2230 
2186 
215 
2126 
2130 
2136 


DIRECTION 
DEGREES 


2056 
2016 
1956 
1956 
2016 
2106 
2126 
2116 
2106 
211 
2086 
2040 
21te 
2286 
22he 
217.6 
216e 
22360 
218e 
2156 
2ide 
2136 
2136 


SPEED 
FT/SEC 


3729 
3405 
3120 
320 
3303 
2561 
2465 
270% 
2303 
2109 
2102 
2109 
146 
1408 
1608 
3001 
2461 
1465 
3620 
3208 
1701 
2161 
16e5 


SPEED 
M/SEC 


ie) 
e 


NOWRA RON 
eeerenve0ee @ @ 


FWNS UMN U\Neu 


he 


TEMP 
DEG C 


28e1 
2609 
2604 
2509 
2506 
2504 
2503 
2501 
2500 
2408 
2he7 
2405 
2404 
24he2 
2401 
2309 
2306 
23020 
2204 
2108 
21062 
2006 
2001 


TEMP 
DEG C 


2801 
2609 
2604 
2509 
2506 
2504 
2583 
2501 
2500 
2428 
Che? 
2405 
2464 
2402 
24e1 
2309 
2306 
2320 
2204 
2103 
2102 
2006 


“2001 
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C-B PIBAL SOUNDING 


TIME Sus 


Olt eeadeiethee Valse} 


TEMPERATURE 


WIND SPEED 


WIND DIRECTION 


Ode! 


OD°e! 
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C-b PIBAL SOUNDING 
TIME: 0650 DATE: 7/21/78 


DOUBLE THEODOLITE DATA NOT REDUCED. 
SITE #2 LOST BALLOON BEHIND OBSTRUCTIONS. 
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C-B PISAL SOUNDING 


© © © © © 8 6 @ 


oO 


SOUNDING DATE 


(-2A-—76 


22205 
L3040e2 
30-0 
G00 


THEODOLITE #1 


ELEVATION 

020 
47e2 
38e5 
4128 
38e1 
3906 
37e2 
3608 
3408 
3365 
32e7 
2063 
2905 
2709 
2820 
2706 
27e2 
2607 
2607 
26e7/ 
2602 
2505 
2501 


BALLOON RELEASED 1300 MST 
BASE LINE ANGLE 
BASE LINE LENGTH (CFT) 
HIME PRTERVAL CSEC) 
BASE LINE HEIGHT CFT) 
TIME AZIMUTH 
020 020 
0e5 141¢1 
120 14503 
165 13603 
220 11502 
2e5 10726 
220 199062 
365 107¢5 
4e0 10725 
4eS 1030e1 
520 9804 
505 9403 
600 90.9 
605 8709 
7e9 8468 
705 8207 
8e0 8063 
Be5 7708 
920 7502 
925 7200 
1020 6838 
1065 6506 
11260 6204 
A165 5920 


4 
eal 
=z 
m 


OON AUF WHR 


10 


RHO 


2507 
1720 
5803 
3163 
8106 
87028 
18706 
8906 
15707 
15803 
4805 
206 
13692 
4926 
45e7 
7606 


2hef 


ERROR 


THEODOLITE #2 


AZIMUTH 
42e5 
463 
5301 
5907 
6208 
6405 
6901 
T2eZ? 
7506 
7608 
7507 
7405 
7302 
7109 
7007 
69e7 
63e5 
6720 
6501 
6209 
6006 
58 eS 
5601 
5404 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


IT B-1533 


ELEVATION 

-0e1 

4e5 

8e7/ 
1309 
1602 
1709 
1904 
2009 
2200 
2201 
2200 
2162 
2101 
2007 
2022 
2005 
2065 
2067 
2101 
2069 
2008 
2007 
2066 
2004 


TEMP CCDEGeC) 


L 18 33009 2600 


19 29508 2604 
Cc 20 392e7 27e2 
21 4883 2920 
22 S72e7 2909 
f 23 424e1 3408 
C HEIGHT DIRECTION SPEED ' TEMP 
FEET CEGREES FT/SEC DEG C 
CG 367e 3266 1409 26¢5 
id T1he 3156 1823 2407 
12606 C7 7e 2307 2307 
c 16756 260°e 2407 23046 
209660 279° 190¢8 2365 
24506 2E8e 2502 2305 
G 29706 2350 270¢0 2208 
ae 33606 27he 3108 22601 
38696 2556 3205 2104 
C 41826 243060 3003 2007 
; 43326 24060 2901 2060 
45686 2356 2720 1964 
Ge 47066 2298 2403 188 
; 4878.6 2278 2209 18602 
5177e 2306 2502 1706 
€ 542660 2256 2700 1700 
S714 21i1e 2400 1604 
5927e 1866 2161 1508 
C 5°836 1846 24e2 1501 
= 6097-6 20260 3302 1h04 
€) 64210 1996 Sh50l5 13.6 
Cc 65426 2136 5709 1209 
a HEI GHi? SBF RECTEON “SPEED TE TEMP 
¥ METERS DEGREES B/SEG DEG. €¢ 
C 1126 32660 4eS 2665 
2186 3156 506 8 2he7 
38he 277e 7Te2 2307 
O Site 2606 7eD 2366 
6396 275 e 6020 2305 
Thle 2886 Vel 2305 
© 905e 2856 8e2 22¢8 
10246 274e Gel 2261 
11796 2556 909 2104 
% - 42756 2436 Ge2 2007 
. 13206 2406 8eF 2020 
13926 2356 Be2 1904 
O 1434. 22960 7e4 1808 
1487. 2270 7e0 1802 
15786 2306 fet “106 
OQ 16546 2256 Be2 179 
17426 2116 7eS 1604 
1807. 1866¢ 6e4 1508 
a. 18246 1846 Te& 1501 
ies 18586 2026 1001 1404 
1957.6 199 1004 1346 
O 1994. 2S 1726 1209 
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II B-1536 


C-38 PIBAL SOUNDING 


BALLOON RELEASED 


SOUNDING DATE 


BASE LINE ANGLE 
BASE LINE LENGTH (CFT) 


. TIME INTERVAL (SEC) 


BASE LINE HEIGHT (CFT) 


c 
c TIME 
020 
= 005 
“a 120 
105 
a 220 
© 5 
320 
305 
€ 4e0 
beS 
“ 5.0 
© 505 
600 
= 605 
720 
705 
@ Be0 
8e5 
920 
965 
€ 1020 
1005 
e hie 
c 1105 
1220 
¢ 
€ 
€ TIME 
1 
, 2 
€ 3 
4 
. 5 
c ra 
7 
fo 8 
Ce : 
10 
4 
© tie 
13 
c 14 
15 


7-24-78 
645 MST 
22205 


4804e2 
30«0 


THEOOOLITE #1 


AZIMUTH 
020 
27701 
29426 
31508 
33507 
35301 
508 
1220 
1520 
1669 
1926 
2107 
2306 
2405 
2502 
2504 
2601 
2606 
27e1 
2fef 
2802 
2920 
29e7 
201 
3120 


RHO 


7208 
3720 
18601 
3069 
9603 
17502 
19406 
26705 
30205 
30720 
32802 
3106 
35109 
28502 
33563 


ELEVATION 


0.0 
3502 
3805 
4125 
3703 
2207 
28e1 
2509 
2509 
2609 
2806 
30e3 
316 
32ef7 
3307 
3465 
3468 
Z4e7? 
3405 
3403 
3420 
3307 
3326 
3304 
3304 


ERROR 


4e6 
Se 
508 
720 
Bed 
11.0 
1365 
1502 
1608 
18460 
1961 
1908 
2007 
2128 
2204 


THEOC 


AZIMUTH 
42e5 
3505 
316 
2828 
2606 
2602 
27e3 
2706 
2802 
2806 
2908 
3009 
3109 
3204 
3204 
3206 
3208 
3301 
330«2 
3304 
3307 
3420 
Shek 
Zhel 
35e1 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


II B-1537 


OLITE ie 


ELEVATION 

-0e1 

Leff 

8e3 
17e5 
1301 
1403 
1407 
1503 
16385 
1709 
1904 
2009 
2109 
2301 
2420 
2409 
2506 
2600 
2602 
2606 
26e7 
2608 
2605 
2701 
2703 


TEMP (CDEGeC) 

020 
1906 
2103 
2220 
2107 
2104 
218 
2128 
2120 
1908 
1807 
17¢6 
1606 
1507 
148 
1309 
1303 
1268 
1202 
1104 
1004 
Geh 
&e3 
7e3 
6e3 


cx 17 40905 2498 


13 411¢9 2601 
C 19 45107 2709 
20 498e4 2920 
21 49102 3008 
f 22 49505 3128 
. 25 565e7 3302 
24 52505 3501 
CG 
HEIGHT DIRECTION SPEED TEMP 
c FEET DEGREES FIASEC DEG € 
42he 1156 1409 1906 
C 7T04e 16560 1302 2103 
10396 1856 1909 22020 
1317. 197e 2906 2107 
c 1677e 207e 3908 21044 
ze 20356 2106 45065 2128 
25036 210e 2809 2108 
C 29616 21ce 28e4 2120 
34766 2206 2300 1968 
40186 2336 1806 18e7 
© 45356 2416 1420 17¢6 
49116 2266 1202 1606 
53696 22060 1303 156067 
Cc 58366 217e 1067 1448 
61666 217e 1420 1349 
6668e 2176 1923 1363 
C 70236 21Gs 1920 128 
_— 73896 ee toe 2504  t2e2 
( 79650 217e 2404 1104 / 
an 826Ce 2196 2405 1004 
87616 2220 2420 Ged 
90646 2230 2020 BeS 
C 94596 22ce 26¢8 703 
CQ HETGHT. DIRECTION SPEED TEMP 
METERS DEGREES M/SEC DEG C 
oO 1296 4156 4e5 196 
2156 165¢e 49 2103 
317. 1856 6e1 2220 
O 401. 197. 960 21e? 
511° 207e 1261 27104 
6206 2106 130e¢Y 2168 
é T7636 210 1109 2148 
9036 2126 Sef 2140 
10606 22060 7090 190¢38 
QO 12256 25356 Sef 61807 
a 13826 2416 4e3 1706 
14976 2366 3ef 1606 
OO 1637. 2206 be2 1507 
aad 17796 217e 3e3 1448 
18796 217e 4e3 13¢9 
cS 20326 217 5e9Y 1303 
, 21416 216e 508 1208 
22526 2156 Tel 1202 
Oy 24286 217. 7e& 1104 
3 251&e 2196 705 1004 
26706 2226 7e3 =o IT B-1538 
27636 2236 601 803 
28836 222e B8e2 (03 
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C-B FIBAL SOUNDING : 
SOUNDING DATE 7-24-78 


BALLOON RELEASED 1315 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH (CFT) 480402 
TIME INTERVAL (SEC) 3020 
BASE LINE HEIGHT CFT) Ged 


i) 


“ 


® 6 


@ 


oO 


iy © @ © © 0 @ @ 


2 


OMNNFEFWWY PY @| ASB 0cCd0O 


On 


@®ee@eeeeeseeee@e#eeeeFesrtsseser* 


VWOMOWMoOUNOCUOMUNCUOsE 


THEODOLITE 81 


AZIMUTH 
020 
12220 
11608 
1136 
11204 
11925 
10802 
19629 
191.9 
9903 
9469 
92e2 
90-8 
88e9 
87e2 
8604 
8506 
84e3 
82e7 
8206 
8320 
8304 
8328 
84e5 
8468 


ELEVATION 


020 
41¢5 
4107 
4009 
4205 
4602 
503 
5208 
5500 
5601 
S6e7 
56e5 
5609 
5506 
5508 
5403 
5209 
5208 
5161 
50.20 
48e3 
4805 
47e9 
47e2 
4605 


THEOD 


AZIMUTH 
4225 
4509 
5220 
5809 
6129 
6247 
6506 
6605 
66e7 
é7e4 
6705 
68e0 
6806 
68e6 
68e5 
6808 
69e1 
6809 
68e7 
6902 
69e7 
7004 
71ie2 
Teel 
7206 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TI 


ME 


OONAWEFWN 


RHO 


5906 
2003 
3502 
39e1 
628 
19508 
12800 
16105 
17304 
23201 
26104 
34104 
22705 
37he2 
53509 


ERROR 


bef 
506 
6e7 
Tel 
Bef 
G26 
10e9 
121 
13065 
1500 
1606 
1707 
1905 
19¢7 
2007 
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OLITE &e 


ELEVATION 

-001 

3eY 

8e9 
1302 
1704 
2103 
2500 
2904 
3204 
3500 
3608 
38e1 
39e2 
3908 
3906 
3902 
3900 
3808 
38e4 
3709 
3704 
3704 
37e2 
3608 
3608 


TEMP CDEGeC) 

020 
2820 
2606 
2504 
24e2 
2206 
2007 


S22 S@2@NMNNWWEUUO 
ee @eeeeeskseFeseoee @ 
MW= AN OWOUWU=|oOU 


C) or © 


(en &, 


0 0 8 OFe 


Qo © Sc ©@ 


yy 


O 


17 
18 
19 
20 
21 
22 
23 
24 


3708 
30004 
30803 
16205 
28007 
3168 
35403 
284e2 


HEIGHT 
BEET 


3006 
797e 
1317e 
18566 
24086 
30496 
38156 
45266 
52666 
60356 
67696 
734560 
8058e 
81316 
84386 
8875e 
89716 
95216 
97266 
10049. 
10100¢ 
103496 
104426 


HET GHT 
METERS 


91° 
2436 
401-6 
5666 
Tahe 
92S 6 
11636 
13806. 
16056 
18396 
20636 
223960 
24560 
24786 
257260 
27066 
2734e 
29026 
29646 
30636 
30786 
31556 
31836 


2203 
24.0 
2408 
2602 
2602 
27el 
2726 
2€ 05 


DIRECTION 
CEGREES 


297.6 
29Ze 
2906 
2556 
27660 
2716 
258e 
2536 
2516 
2496 
254e 
254e 
24660 
2476 
25660 
2480 
2hhe 
2536 
2626 
2726 
285e 
279 e 
2756 


DIRECTION 
DEGREES 


297 
29260 
2906 
2556 
2766 
2fle 
258e 
2536 
2516 
2496 
254e 
25460 
24be 
2476 
25 be 
2480 
Chhe 
2536 
2620 
272e 
23560 
2796 
2756 


SPEED 
FT/SEC 


1408 
2001 
1903 
1365 

929 
1068 
1107 
12¢6 
1504 
1861 
1502 
1708 
1326 
1065 
1907 
1302 
1704 
22e0r 
2004 
1209 

8e3 
1363 
1509 


SPEED 
M/SEC 
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C-B PIBAL SOUNDING 
SOUNDING DATE 7-25-78 


BALLOON RELEASED 650 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CFT) 480402 
TIME INTERVAL CSEC) 3020 
BASE LINE HEIGHT CFT) 8e0 
THEOCOLITE #1 THEODOLITE &2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMF (CDEGeC) 
020 0.9 0.0 4205 -Oe1 020 
005 29001 1865 36e7 209 1902 
120 29201 163 3301 2e7 2102 
105 29700 1805 3320 301 2200 
200 30804 2204 2704 4e6 2138 
2e5 314¢0 2326 2102 Se7f 2146 
30 32501 2304 1908 116 2103 
305 33706 2208 1964 12e2 2101 
4.0 34804 2203 2008 1208 20¢9 
4e5 35605 2301 2205 1328 2008 
520 128 2401 Che2 1405 2007 
505 720 2503 2509 1506 2026 
620 1302 2700 28e7/ 1605 2005 
605 2122 28e3 320 17e2 2003 
720 2900 28e2 3505 1767 1969 
7e5 3604 2lel 3904 18e1 1965 
80 448 2607 4326 1B8e2 1901 
8e5 5007 2508 4709 18e2 1807 
920 5620 2502 S1e2 1303 1803 
925 606 2406 5405 18e2 1709 
10-0 6465 2308 5703 1802 1725 
1005 6726 2306 6001 1803 1761 
1120 7005 2300 6203 1804 1607 
1165 7128 2208 6409 18e5 1603 
1220 7400 2209 6509 1807 1509 


COMPARISON OF REAL ERROR WITH O81 DEGe ERROR 


TIME RHO ERROR 
1 688 4e5 
2 920 Leff 
3 8465 520 
4 11503 504 
5 27304 6e2 
6 187e2 7Te4 
7 21006 806 
8 270¢5 909 
9 30504 ite 

10 31120 113 
11 33504 1208 
12 32006 1365 
13 230.20 1469 II B-1545 
14 718001 168 
15 149¢8 19¢1 


( 16 


= 17 
18 

19 

C 20 
21 
22 
23 
24 

C 

C 

(S 

C 

x 

C 

g 

C 

( 

C 

A 

C 

O 

© 

© 

O 

O 

a) 

O 

© 


9708 

4306 
17861 
19920 
29401 
23002 
3408 
28206 
25908 


HEIGHT 


FEET 


1856 

2320 

324e 

4856 

7086 
10702 
12986 
15186 
18156 
29356 
236060 
26556 
39756 
35556 
40706 
45496 
4889. 
497he 
5007e 
50886 
54156 
55056 
60166 


HEIGHT 
METERS 


566 
Tle 
996 
1486 
21660 
3266 
39660 
4636 
5536 
6206 
7196 
809e 
937e 
10836 
1240¢ 
1387.6 
14906 
15166 
15266 
15516 
16506 
16786 
1334s 


2765 
23605 
2401 
2406 
2503 
2609 
2707 
3002 
3009 


DIRECTION 
DEGREES 


1136 
1256 
154e 
1546 
1636 
187. 
20360 
Clhe 
2236 
2306 
2410 
2516 
247 
24560 
25be 
2656 
28360 
304e 
3036 
25906 
2516 
278-60 
27860 


DIRECTION 
DEGREES 


1136 
1256 
1She 
1546 
1636 
187.6 
2036 
21he 
22360 
2306 
2416 
2576 
2476 
2486 
256s 
265e 
2836 
3G4e 
3036 
2906 
2916 
278. 
27860 


SPEED 
FI/SEC 


13063 
Be3 
838 

1he7 

2020 

2403 

27el 

2602 

2046 

1803 

19¢5 

2505 

36e7 

4505 

5302 

5301 

39065 

316 

30.0 

3361 

303 

2406 


3301 


SPEED 
M/SEC 


TEMP 
DEG C 


1902 
2102 
2209 
2168 
2106 
2103 
21e1 
2009 
20038 
2007 
2006 
2065 
2043 
19069 
19065 
19¢1 
1807 
1803 
179 
17¢5 
17e1 
1607 
1603 


TEMP 
DEG C 


1902 
216062 
2200 
21068 
2106 
2103 
2101 
206? 
2008 
2007 
2006 
20065 
2003 
199 
1925; 
19601 


187 


1803 
1709 
1705 
17e1 
16e7 
1603 
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C-B PIBAL SOUNDING 3 


F SOUNDING DATE 7-25-78 ** SUSPECT DAIA: = 
a BALLOON RELEASED 1315 MST 
‘BD EASE LINE ANGLE 22205 
é PASE LINE LENGTH CFT) 480402 
TIME INTERVAL (SEC) 3020 
BASE LINE HEIGHT CFT) 8e0 
¢ 
THEODOLITE @1 THEODOLITE &2 
© TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (DEGeC) 
0-0 0.0 0.20 4205 -001 0.0 
€ 005 B6e2 42e7 4304 205 3he2 
} 120 8308 3501 4504 309 3202 
125 BI eh 37e1 4&e7 509 3003 
€ 200 8701 4004 5005 Ge2 2906 
205 B4e4 4302 5109 1202 2920 
320 P7e2 409 5505 1309 2804 
© 305 G3e1 3704 5908 1406 2708 
420 98e1 31e6 6465 14e2 2703 
4e5 9926 3028 6628 1408 2609 
S$ 520 9965 2806 6809 1409 2604 
505 99.20 27e5 7005 1504 2620 
600 9806 2708 72e1 1662 2506 
a 6e5 9828 2808 7309 1703 2501 
700 1011 30.20 7506 18e8 24he7l 
7e5 10202 3029 7728 2005 2403 
r) &e0 10325 3120 7800 2007 2308 
8e5 105¢2 S165 8028 2104 2304 
9.20 10701 3109 8208 2202 2209 
€ 925 108e3 300«2 84e7 2403 2205 
1020 109.3 2904 84e8 2409 2201 
1025 1101 2806 8507 2505 2106 
e 11209 110.5 2801 8606 i) 2102 
115 11120 2706 S609 27e3 2008 
1220 11169 27e1 87e1 2820 200¢3 
© 
€ COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 
© TIME RHO ERROR 
1 72e0 4e6 
2 5509 5.20 
c 35 2602 505 
4 1901 6e2 
5 416 729 
c é t12¢5 709 
7 15304 8e6 
a 8 14205 9e5 
“ 9 16120 102 
@ 10 14401 1101 
© 11 11786 1201 
12 16602 1301 
13 24709 | aes IT B-1549 
(2 14 218e9 14¢5 
_ 15 24107 1561 


3 


Oe. -@ 


Soa @ 


O 


QO 


9° 08 6 @ OO @ Ome 


16 
17 
18 
19 
20 
21 
22 
25 
24 


16120 
28925 
31302 
22001 
48361 
698e3 
10818 
119601 
1404061 


HEIGHT 
FEET 


1826 

32he 

577e 

9316 
1307. 
16196 
18086 
18720 
20326 
21656 
23616 
26536 
30206 
3297e 
376260 
37296 
41036 
43586 
42890 
4771e 
4828. 
50366 
49456 


HEIGHT 
METERS 


S660 
996 
1760 
28he 
398e 
49khe 
5516 
5706 
6196 
6606 
71Ge 
808-6 
9206 
1005e 
1147e 
11366 
1251.68 
13286 
14906 
1454.6 
14726 
T5356 
1507. 


1504 
1665 
1701 
1809 
18¢5 
188 
1902 
1869 
1802 


DIRECTION 
DEGREES 


2636 
271e 
2696 
258e 
2686 
2Ebe 
2956 
2940 
2856 
27le 
2766 
28060 
3006 
306 
3116 
3236 
312e 
3036 
305e 

186 
3216 
3520 

50° 


DIRECTION 
DEGREES 


2636 
2716 
26460 
258e 
2686 
28660 
2956 
2Ghe 
28560 
277e 
2760 
28060 
300s 
3066 
3110 
3236 
3126 
3036 
3056 

1&6 
S260 
3526 

B0e 


SPEED 
FT/SEC 


706 

926 
108 
1007 
1305 
1708 
2107 
1867 
1529 
1806 
1801 


SPEED 
M/SEC 


MeV NHVB FAUNNFWUUYWUW PY 


A RPINWNON OBE CRU N ON 


TEMP 
DEG C 


3402 
32e2 
303 
2906 
2940 
2804 
2708 
2703 
2609 
2604 
2600 
2506 
2501 
24e7 
2463 
2308 
2304 
2209 
2205 
2201 
2106 
216062 
2008 


TEMP 
DEG C 


34e2 
3202 
3003 
2906 
2900 
28e4 
2708 
2703 
2609 
2604 
2600 
2506 
2561 
24e7 
2403- 


(2308 


2304 
2209 
2205 
2201 
216466 
2102 
2008 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 650 


BASE LINE ANGLE 

BASE LINE LENCTH CET) 
TIME INTERVAL (SEC) 
BASE LINE HEIGHT CFT) 


eesce5s5#6 ee 
oumowowoe 


THEOD 


AZIMUTH 


USA TES 


MST 


22205 


480 


3020 


OLITE #1 


4e2 


&e0 


ELEVATION 


020 
3502 
3302 
37e7 
33507 
2807 
2726 
2609 
2603 
2603 
2604 
2607 
2le3 
2800 
28e3 
2920 
2926 
2909 
3003 
3026 
3120 
a 16S 
3126 


THEODOLITE &2 


AZIMUTH ELEVATION 


42e5 
3606 
3309 
3008 
2601 
2202 
2120 
2003 
2020 
19¢5 
1902 
1807 
2020 
2105 
22e/f 
2440 
2506 
2609 
Clef 
2803 
29e1 
24e4 
2906 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


+ 
— 
= 
m 


OANAOWUEFWN = 


RHO 


540 
101 
1920 
1820 
4704 
8503 
10503 
15465 
17861 
197e4 
23760 
29807 
33400 
35402 
35603 
36729 
3803 


ERROR 


Leb 
4e9 
508 
626 
728 
9.20 
1001 
109 
1109 
1207 
1420 
14e6 
1503 
16¢6 
1726 
1865 
1903 
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-0071 
3e1 
506 
Be 

1009 

1201 

1303 

1401 

1428 

1506 

1603 

1704 

1802 

1809 

1906 

20063 

2009 

2103 

21e7 

2203 

2300 

2305 

2309 


TEMP (CDEGeC) 
020 
1903 
1920 
1926 
1963 
1302 
2004 
2008 
2065 
2120 
2007 
2004 
2004 
2001 
1908 
1961 
1804 
17e7 
1720 
1603 
1507 
1502 
1407 


Oe 


Oo 


Go 0. © O- © © 


i? a Ge a 


3115 
31909 
417ef 
39001 
36707 


HEIGHT 
FEET 


3036 

4716 

8356 
10856 
12876 
15606 
18016 
2000.6 
224260 
24760 
284360 
3065e 
33016 
3697e 
49386 
4357e 
46106 
5017e 
54346 
56920 
61516 


HEIGHT 
METERS 


920 
1446 
25he 
3316 
3926 
475e 
S490 
6106 
6836 
755e 
B867e 
93he 

10066 
1127. 
1231 
13286 
14056 
15296 
16566 
17356 
1875e 


2006 
2109 
2205 
2309 
2409 


DIRECTION 
DEGREES 


1236 
1686 
17Ce 
1656 
1796 
1906 
1926 
1926 
1916 
191° 
2056 
2336 
224e 
22260 
2336 
2386 
22968 
2216e 
2256 
2236 
2166 


DIRECTION 
DEGREES 


123 
1686 
1706 
1636 
179 
1906 
1920 
19d. 
1916 
1916 
205e 
23360 
22he 
22260 
2336 
2386 
2290 
2216 
2256 
2236 
216¢e 


SPEEDO 
FISSEC 


1220 
1209 
1726 
2009 
2320 
2128 
1805 
1605 
1509 
18¢5 
1604 
1305 
1G9¢e7 
2200 
1807 
17¢5 
1965 
2204 
1504 
1601 
19¢3 


SPEED 
M/SEC 
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e 
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TEMP 
DEG C 


1903 
1920 
1928 
1903 
1802 
2004 
2008 
2005 
21069 
2007 
2004 
2004 
2001 
1908 
1961 
1804 
Tief 
1729 
1603 
1507 
1502 


TEMP 
DEG C 


1903 
1929 
19¢e6 
1903 
1802 
2004 
2008 
20065 
2120 
2007 
2004 
2004 
2001 
1908 
1961 
1804 
17ef 
1720 
1603 
15067 
15e2 
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C-B PIBAL SOUNDING hes 
SOUNDING DATE 7-27-78 ** SUSPECT DATA ** 


BALLOON RELEASEC 1345 MST 


DBASE LINE ANGLE 22205 
s BASE LINE LENGTH (FT) 480402 
_ TIME INTERVAL (SFC) 3020 
BASE LINE HEIGHT CFT) 820 
fe 
THEODCLITE 81 THEODOLITE 82 
c TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (CDEGeC) 
020 020 0290 425 -001 
e 0.5 127e2 4403 4605 4e5 
120 11661 S4el 5003 9e1 
105 12120 She? 4826 9e7 
€: 220 12961 5208 4920 1003 
; 205 13701 4501 5205 Deh 
320 13703 3302 55e2 8e2 
© 3e5 13607 2809 5608 8e7 
4 4e0 13803 2feed 5809 Beh 
4e5 141¢1 2102 613 608 
€ 520 1412 1904 632 620 
505 14126 1701 6409 508 
620 14720 1609 6605 601 
La 605 14602 1707 6808 609 
700 15021 1704 7128 7e7? 
7e5 15309 1604 7501 709 
Dd &e0 15603 1603 7706 8e5 
8e5 15863 1620 8020 8el 
9.0 16020 15065 8304 926 
@ 965 16028 1508 B5e7 1007 
1020 16107 1625 8903 113 
1065 16107 1603 Geel 118 
e 1120 16125 1609 G7eh 1206 
11¢5 16003 1720 1075 2105 
ie) 
e COMPARISON OF REAL ERROR WITH Oet DEGe ERROR 
TIME RHO ERROR 
G 1 4145 hel 
2 9626 504 
3 She? 503 
© 4 9989 5e2 
5 2528 503 
6 506 504 
© 7 T604 505 
8 1520 506 
* y 2408 507 
~@ 10 &708 528 
11 7202 620 
e 12 7706 6e2 
13 10420 602 WB 557 
14 1060e7 6e3 
Cc 15 12607 6e4 
_ 16 13904 605 


17 
18 
a9 
20 
21 
22 


Go. @. © 


Oreo oO FO. oO --S 


oOo © @ 


~ 


fo ee 6 


21025 666 
14107 608 
12203 720 
19107 fe2 
20001 706 
26203 Bel 
45601 920 


HEIGHT DIRECTION SPEEO TEMP 


FEET CEGREES FT/SEC DEG «C 
3636 297e 1007 
858e 2916 306 
828-6 4&2e 203 
84360 348e6e 503 
8196 3296 708 
7016 317e 628 
T7006 32260 503 
716¢ 337e 508 
601s 33360 Sef 
5796 325 500 
5535's 3206 520 
587e 3536 506 
6556 Se Beh 
7083 Oe 9e1 
T24e le 8e3 
7T61e 136 609 
7596 2e Vel 
829s 358. 706 
9036 354e 7e5 
9914 . 347s Gel 

10536 3416 115 

1187. 3396 1446 


HEIGHT CIRECTION SPEED TEMP 
METERS DEGREES M/SEC SDES -C 


1116 297e 363 
2626 2916 lel 
25260 Lee O07 
2576 34860 106 
2506 3296 224 
21he 317. 201 
2136 3226 126 
2186 337e 18 
183.6 3336 107 
1766 3256 105 
1686 320e 1.5 
1796 3536 107 
2006 Be 206 
2166 Oe 208 
2216 Te 2¢5 
2326 136 2e1 
2316 Ze 203 
2536 358e 2035 
275e 3546 203 
302.6 347e 208 
321¢ 5h1 6 sa5 
3626 3396 4e5 
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II B-1560 


C-B PIBAL SOUNDING = 
SOUNDING DATE 7-28-78 


BALLOON RELEASED 650 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CET) 480402 
TIME INTERVAL CSEC) 3020 
BASE LINE HEIGHT (CFT) 8e0 


fy @ @© @ 86 @ 6 @ 


® 


o @ 


THEODOLITE #1 


AZIMUTH 
020 
28502 
32501 
2302 
2703 
2408 
230e2 
2404 
2605 
2901 
3001 
3303 
3503 
3608 
3708 
38e5 
3904 
3907 
403 
4104 
4202 
4209 
4305 
440 
4hef 


ELEVATION 

020 
50.0 
6725 
6505 
6128 
5007 
4107 
36e5 
3106 
2901 
2708 
2501 
2401 
2303 
2206 
2128 
2106 
2007 
2007 
2004 
2002 
2004 
2065 
2Oe7/ 
2028 


THEODOLITE a2 


AZIMUTH 
42e5 
3902 
39e1 
4004 
3908 
38e3 
3720 
3604 
3601 
3602 
3720 
3708 
38e8 
39e5 
3909 
40e2 
4006 
408 
4123 
4202 
42ef 
4303 
43e7 
hde2 
4hel 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TITHE 


=—_) =S od 
NRBEOOONAUEFWN = 


— 
N 


— = 
WS 


RHO 


T7907 
76020 
6608 
11265 
11704 
6208 
2205 
2907 
7e5 
1123 
10920 
14301 
16603 
15805 
16306 


ERROR 
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ELEVATION 

-001 

2e7 

509 

808 
1003 
1128 
12eS 
1307 
1hel 
1466 
1409 
1501 
1503 
1507 
1509 
1620 
1602 
1602 
1604 
1605 
16¢0e7 
1720 
1703 
1726 
1708 


TEMP (DEGeC) 

020 
2107 
2203 

2205 

2203 
2025 
1867 
1720 
1506 


e 
Oo 


NMNNNNNNNWUO =I 
eecoeeseeeveeceee 
MIAN WODOA OW 
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'?) 


ie 
\ 
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16 
17 
18 
19 
20 
21 
22 
ZS 
24 


11608 
16165 
19107 
23405 
20102 
22105 
18404 
23002 
18404 


HETGHT 
FEET 


27he 
S36e 
8156 
987 
12376 
14946 
17416 
20786 
23426 
24836 
29686 
3276e 
376460 
42226 
47456 
51846 
59206 
6251.6 
68216 
CTH Tie 
8167s 
89466 
94566 


HEIGHT 
METERS 


B4e 
1636 
2486 
3016 
377e 
455e 
5316 
6336 
7T1he 
75 7e 
9056 
9986 

1147.6 
1287. 
14466 
15806 
18046 
19056 
20796 
235060 
24896 


2727e 
52R0. 


2865 
3361 
3408 
3820 
4209 
4428 
4805 
5026 
5361 


DIRECTION 
DEGREES 


1456 
2326 
2300 
204e 
2016 
204e 
2106 
2156 
2206 
2226 
22he 
226e 
22he 
22360 
224e 
2230 
224e 
2316 
2296 
2206 
2326 
25 ts 
23660 


DIRECTION 
DEGREES 


1456 
23260 
2306 
2Ch4e 
2016 
2040 
2106 
2156 
2206 
22260 
22he 
2260 
2246 
2236 
22he 
223560 
224e 
2316 
2296 
2306 
2326 
2316 
> ee oy ae 


SPEED 
FT/SEC 


SPEEDO 
M/SEC 
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C-B PIBAL SOUNDING 


SOUNCING DATE 


7-28-73 


PALLOON RELEASED 1330 MST 


BASE 
BASE 
TIME 
BASE 


DOOoOUWUF FWA APS oC 


LINE ANGLE 


LINE LENGTH (CFT) 


INTERVAL CSEC) 


LINE" HEIGHT (CF 


@eeeee@ee@ee%#see#e#e#eee#e#ee 


ViOMoOUWoUoUoOMoOuUos 


m 


22205 
1804e2 
3020 


THEODCLITE 481 


AZIMUTH 
0.0 


— — 
WN OMAVUWN— =2NM 
eeevnve0eeeeee 
woos UNMWOONU 


1561 


ELEVATION 


029 
4504 
38ef 
411 
42065 
433 
4104 
41.0 
4004 
408 
A1eZ@ 
420 
4007 
39e8 
3920 
38e1 
38e2 
36e8 
3605 
3506 
3408 
3406 
3301 
325 
31063 


THEODOLITE #2 


AZIMUTH 
42065 
3905S 
3602 
3309 
30¢8 
285 
2602 
24e0 
2303 
2206 
2204 
2206 
2301 
2306 
2he2 
2406 
2502 
2508 
2607 
2709 
28046 
2902 
2908 
308 
32e2 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TIME 


OONADUEWN — 


RHO 


2909 
1120 
603 
708 
1828 
27e1 
48e9 
7103 
8526 
9120 
10707 
iesee 
14307 
14604 
16502 


ERROR 


OMNNARBDUUEPREWWD PD 
eeeeeveeeeeeeet eee 
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ELEVATION 

-0.3 
565 
9e4 
1365 
1704 
2002 
2ie7 
2308 
2408 
2604 
2708 
2901 
2901 
29e1 
2901 
2901 
2809 
2808 
28e8 
28e5 
2803 
2709 
2705 
2720 
2604 


TEMP (CDEGeC) 

020 
2709 
2801 
2604 
2he7 
2300 
2104 
1907 
1800 
16404 
1407 


424 


16 


18 
19 


21 
a2 


24 


CY 


'@) 


fe 


© 6 O- 6 6 CFO © 


ae 


\ ] 


444 0 


11901 
165040 
18203 
20105 
21202 
16307 
24908 
22609 
25706 


HEIGHT 


FEET 


2096 
382e 

575 e 
8086 
9926 
1162s 
13766 
15156 
172 
1911¢ 
21506 
232he 
24456 
26236 
27956 
2EL9e 
3080. 
31586 
3298e 
3497 
3527e 
36436 
37266 


HEIGHT 
METERS 


64e 
1176 
1756 
24be 
3026 
3540 
4206 
4626 
52660 
582e 
6556 
708. 
T4560 
799. 
8526 
868-6 
9396 
963 
1005. 
10666 
10756 
11106 
11360 


DIRECTION 
DEGREES 


1926 
1856 
1786 
1726 
177e 
179 
1806 
18S e 
1926 
2016 
20660 
2096 
2ile 
2106 
217e 
2166 
2160 
22860 
2216¢ 
2che 
22260 
2230 
2320 


DIRECTION 
DFGREES 


1926 
185-6 
1736 
172e 
wae 
179° 
189. 
1896 
1926 
2018 
2066 
20S 6 
2116 
2196 
217° 
2160 
2166 
2286 
2216 
224e 
2226 
2230 
2320 


SPEED 
FT/SEC 
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M/SEC 
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C-b PIBAL SOUNDING 


TIME: 0645 DATE: 


DOUBLE THEODOLITE DATA NOT RECORDED. 
SITE #1 LOST BALLOON. 
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1/31/78 


oy 
Cs 


C-B PIBAL SOUNDING 


c SOUNDING DATE 7-31 


BALLOON RELEASED 1339 MST 


BASE LINE ANGLE 
i. BASE LINE LENGTH (FT) 
TIME INTERVAL CSEC) 
BASE LINE HEIGHT (CFT) 


a 


22 
480 
3 


2e5 
Le2 
0-0 
8e 0 


AZI 


TEMP 
DEG C 


2820 
2726 
27e2 
2605 
2565 


THEODOLITE &2 


MUTH 
425 
4604 
48e7? 
49e9 
505 
5001 
4909? 
51063 
5209 
5107 
5007 
5001 
5020 
4929 
45908 


© 
THEODOLITE @1 
C TIME AZIMUTH ELEVATION 
020 0.20 0-0 
C 05 76¢8 1620 
i 129 T1e2 122 
105 6729 1309 
c 220 64e1 14e7 
205 6120 1508 
220 5901 1568 
c 305 6020 2009 
420 6001 2106 
4e5 Sol 22e7 
c 520 5504 2305 
505 5403 23507 
62¢0 5308 24e1 
c 6e5 5302 2503 
( 700 5269 2605 
C 
© COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 
TIME RHO ERROR 
C 1 3307 503 
2 472e6 6e6 
3 59e2 820 
© 4 6505 Ged 
5 138e¢1 1069 
O 6 32004 1361 
. ¢ 1439 14463 
8 t2e3 1707 
© 9 11846 1905 
10 98eD 2108 
11 109¢6 2300 
‘e a2 11204 2408 
13 7e9 2468 
14 1129 2504 
© 
HEIGHT DIRECTION SPEED 
€) FEET DEGREES FT/SEC 
197. 2516 2304 
cy 3126 2420 2507 
- 55 Be 237e 2608 
802e 25260 2lel 
‘ 1111.6 2306 3348 
15086 2Ste 


2902 


2405 


ELEVATION 
-001 
203 
302 
4e3 
602 
Zed 
90d 
1202 
1348 
15e2 
1603 
1609 
1705 
182d 
1902 


TEMP CDEGeC) 
0-0 
2820 
2726 
27e2 
2605 
2505 
2405 
2302 
2126 
2020 
1865 
1704 
1604 
1503 
1403 


Il B-1570 


eve 24360 39e5 2302 


x 29326 2325 VS ta ae 
348he 21S 5507. 2000 
© L036 PaliBie 2064. ies 
a 44486 22he Chel? 1704 
49266 Bese qSio2e eloek 
<= 51426 1886 Ze00 2 1565 
© HEIGHT DIRECTION SPEED TEMP 
METERS BEGREES M/SEC DEG C 
C 606 2516 Fel. 2800 
956 Phe ToS. 2706 
1706 237e Be2 27e2 
© Chhe 232e 8e3 2605 
3396 2300 10se3 2505 
460° 237s e959" 2655 
© 658» 245% 1260 u2sa2 
B9Le 2326 1308 2106 
10626 218e 40-9 2020 
c 12506 21s Ge2 1805 
13566 22he Sel.. Vvek 
1501e 2230 4e6 1604 
€ 1567: 18886 0e9 1503 
€ 
© 
& 
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32) 
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© 
© 
.. 
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Malfunction Codes oa a) (i ; 
Numerical Letter 
Entry Code Code Description 
9000 CA Calibration ( calibration, system check ) 
9100 MT Maintenance ( changing paper, tape, charcoal ) 
9200 LES Flame Out ( on the GC- THC, HC, CH,, CO) 
9300 IM Instrument Malfunction ( instrument failures ) 
9400 PF Power Failure ( generator failure } 
9500 RF Recording System Failure (chart jams, runs out ) 
9550 NV Not Visible ( values were not within range of 


instrument i.e. inversion heights may exist beyonc 
the full scale of the Acoustic Radar ) 


9600 LI Local Interference ( car nearby ) 

9650 OE Operator Error ( Field tech leaves switch in 
wrong position out of AV's control. ) 

9700 OS Off Scale ( at top of chart ) 

9750 ot _IN Interference ( CO2 ones feteaet on sulfur data, 
SO2 interference in oxidant readings) 

9800 SE Special Experiment 

9850 OR Out for Repair ( instrument removed from site 

. with no replacement ) 

9900 VA - Variable Wind Direction 

9950 vin Calm ( no wind direction when wind speed = 0 ) 

9980 UN Unlimited Ceiling ( reported by NWS Stations ) 

9900 Blank ( causes a space to be printed as in the 
beginning of a new month before a component 
starts ) 


8000 TR Trace of Precipitation 
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C-B FIBAL SOUNDING 


SOUNCING DATE -8- 2-78 


FALLOON RELEASED (645 ssi 
BASS LINE ANGLE 2c2e05 
FASE LINE LENGTH CFT) 4804e2 
TIME JNTERVAL CSEC)D 3000 
BASE LINE HEIGHT CFT) 8e0 
THEODOLITE 21 
TIME AZIMUTH ELEVATION 
0e0 020 020 
005 29362 2406 
120 28502 3001 
15 282ec 44e6 
220 23605 5535 
2e5 295 .ec S309 
320 29605 5107 
305 23965 S406 
420 23506 5608 
4e5 28405 5323 
5.20 23300 59e9 
§e5 25102 6200 
620 28302 6408 
605 299620 6fe2 
70D 29903 69e5S 
7e5 314e1 7107 
8e0 329.0 7304 
8e5S 34803 7409 
9.06 6e5 7406 
965 2004 7206 
1020 26805 7006 
1005 3504 67el 
11290 3&e2 6504 
11¢5 3928 6207 
1220 4003 6105 


THEODOLITE &e 


AZIMUTH ELEVATION 


425 
3300 
Shes 
3501 
3501 
328 
2508 
25901 
2805 
27e3 
2609 
2fei 
2726 
2009 
2804 
c9e5 
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3905 
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4024 
40e9 
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HEIGHT OIRECTION SPEED TEMP 


FEED CEGREES BAe © «OE GaC 
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C-B PIBAL SOUNDING 
SOUNBING DATE  8—> c2-78 


PFALLOON RELEASED 1330 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CFT) 480402 
TIME INTERVAL CSEC) 3000 
BASE LINE HEIGHT CFT) BeD 
THEODOLITE #1 
TIME AZIMUTH ELEVATION 
0ed 020 0.0 
0¢5 16302 3505 
120 15861 3305 
105 148¢01 3407 
200 13608 37ef 
2e5 13223 401 
300 126¢9 4002 
305 118e7 42ef 
4e0 11007 441 
4e5 190709 4666 
520 10161 44.8 
505 701 4308 
600 9520 445 
6e5 9143 46e8 
7e0 B7e2 4525 
7e5 8602 44e4 
820 83065 423 
8e5 E2ef 4020 
920 8363 3808 
925 8307 Siar 
1020 8301 3605 
1005 8202 3505 
1120 B82e7 3508 
1105 8204 35e5 
1220 8204 3503 


THEODOLITE 8&2 


AZIMUTH 
4205 
4he4 
50e1 
5520 
Sve 
5800 
5908 
6240 
6205 
6126 
61e7 
619 
61238 
6107 
6240 
6304 
63067 
6466 
66e5 
6709 
6804 
6808 
69e7 
7020 
T1004 
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45956 
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52316 
5788.6 
61136 
64450 
68236 
741668 
77606 


HEIGHT 
METERS 


486 
1406 
2226 
2886 
3396 
398e 
5260 
6436 
7326 
7926 
8526 
9156 

11166 
1260. 
14016 
14976 
15946 
17646 
18636 
19656 
20806 
22606 
23656 


1507 
1761 
1969 
2003 
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2304 
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2502 
2701 


CIRECTION 
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3356 
3256 
29460 
2le 
2769 
272e 
2596 
2436 
2320 
Chhe 
Duss 
Chie 
2hhe 
25Zé 
2526 
2516 
2626 
267e 
262s 
2556 
2606 
2636 
2596 


DIRECTION 
DEGREES 


3356 
3256 
2Gke 
271e 
2766 
2720 
259 
2436 
2350 
2hhe 
2436 
2aile 
2hhe 
25260 
2526 
2516 
2620 
2b6le 
2626 
2556 
2606 
2636 
25Ce 


SPEED 
FT/SEC 


114 
1420 
1007 

7e2 

b6e7 
1163 
1307 

8e8 

Ged 
1363 

8e8 
1020 
1803 
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2300 
2508 
2904 
2802 
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2708 
2600 
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C-B PIBAL SOUNDING 
TIME: 0650. DATE: 


DOUBLE THEODOLITE DATA NOT REDUCED. 
SITE #2 LOST “BALLOON. 
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C-B PIBAL SOUNDING 


SOUNDING DATE 8- 4-78 


BALLOON RELEASED 1330 MST 


BASE 
BASE 
TIME 
BASE 


NF—-COOOOMWAONNACOUUWEF FWWPD = 


— = — = — 


LINE ANGLE 


LINE LENGTH CFT) 


INTERVAL CSEC) 


LINE HEIGHT CFT) 


OUMUOUOWOWMOWOUOWMOWOUOWOoOW 


22 


205 


480402 


5 


THEOCOLITE 81 


AZIMUTH 
020 
200e2 
19529 
18725 
17920 
16967 
16008 
15600 
15065 
148¢1 
14801 
14703 
14702 
14704 
146¢e7 
14604 
14608 
14507 
14620 
146601 
14662 
14502 
14604 
14606 
14608 


ELEVATIO 
020 
40.20 
42e7 
4507 
50euU 
5561 
5705 
5500 
6009 
609 
5908 
5926 
5808 
S706 
5520 
5208 
50<6 
L7ef 
4606 
Lhe2 
4420 
4208 
41S 
4120 
4020 


COMPARISON OF REAL ERROR WITH 


— 
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OMAN DWP WN > 


19 


RHO 


5804 
1209 
1e2 
6108 
7006 
11203 
17309 
23506 
15420 
225906 
26046 
28403 
40028 
33902 


35400 


ERROR 


020 
8e0 


N AZ 


Oe1 DEGe 
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THEODOLITE #2 


IMUTH 
425 
4h4e2 
4903 
56e0 
66e1 
7206 
78e1 
S501 
&7e4 
8903 
9509 
9809 

10165 

10504 

10907 

11320 

1175 

1212 

12560 

127¢3 

12961 

13004 

13203 

13361 

13403 


ERROR 


ELEVATION 

-001 

505 
1366 
22065 
53565 
4008 
44e5 
48e3 
5120 
5204 
5305 
538 
5460 
5303 
52e0 
5064 
48e5 
47e2d 
4505 
44e3 
4361 
4202 
4129 
40e1 
3901 


TEMP CDEGeC) 
020 
2300 
1900 
1721 
1502 
1304 


= 
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! 

SONWEWAN SO 

eevee @ ee @ @ 
“InN WOoOOoONnf O@WA WN 


1 | 
JIN — 
° e 


' 
ft 
C 
ay 


6 © © 


em 


16 
urs 
18 
LE 
20 
21 
22 
ZS 
24 


495e6 
19801 
53604 
20600 
538e3 
569e0 
778e9 
80908 
8640 


HEIGHT 
EEET 


407e 
95260 
15336 
24116 
3387s 
427260 
51166 
64E7e 
71196 
805460 
85246 
91066 
95336 
10106e¢ 
104486 
11018e¢ 
12320. 
135456 
14297. 
151546 
158396 
169286 
170886 


HEIGHT 
METERS 


12he 
2906 
4E67e 
7356 
10326 
13026 
155G.e 
19716 
21706 
24556 
259864 
27 7be 
290660 
30806 
318he 
335864 
37556 
41286 
435806 
46196 
482586 
51606 


2503 
2902 
3228 
3508 
3804 
4009 
4406 
4509 
48e6 


DIRECTION 
DEGREES 


156 
1e 
34he 
3246 
3036 
31de 
3046 
2ETe 
3216 
5256 
3236 
3236 
3256 
3246 
3286 
3256 
3256 
3286 
32864 
327. 
3236 
3306 
3316 


DIRECTION 
DEGREES 


15S 
1e 
Zh4he 
32h4e 
3036 
3126 
3Che 
2876 
3216 
3256 
3236 
3286 
3256 
32he 
325-6 
3256 
3256 
3286 
3286 
327e 
32806 
3306 


SPEED 
FT/SEC 


1701 
1703 
1804 
1339 
175 
CAiwe 
165 
1302 
1304 
1864 
1404 
1809 
COel 
Sie 
2408 
53.65 
6305 
5804 
4926 
46665 
5500 
4629 
3905 


SPEED 
M/SEC 
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C-B PIBAL SOUNDING 


SOUNDING DATE 38- 7-78 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT CFT) 


TIME 


0-0 


SOO WOON NOAUYNE FWWNDN |] - Oo 
SwMmomomouwnovVvonownownowown 


650 MST 


22265 
480402 
300e90 


THEOCOLITE 41 


AZIMUTH 
0.0 
5302 
4461 
7302 
152e2 
16002 
16839 
17300 
175069 
17301 
17904 
189061 
178¢3 
17507 
17261 
16905 
16728 
16604 
16504 
16520 
164¢5 
16404 
16463 
164.20 
164067 


8e0 


ELEVATION 


0.0 
7465 
7928 
7206 
7406 
6208 
4926 
4506 
4202 
4007 
39e8 
2206 
3720 
3508 
34e9 
3403 
3365 
3308 
5265 
309 
3104 
3028 
3006 
2905 
2809 


THEODOLITE #2 


AZIMUTH 
425 
4205 
43e2 
43229 
4620 
5103 
6120 
68e2 
7726 
8963 
98&eF 

10929 
11&e9 
12330 
12701 
ioe d 
127126 
13308 
13505 
13704 
133868 
14006 
142.25 
14420 
14520 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME 


OMAN AW WP = 


RHO 


1706 
5607 
2609 
330d 
1804 
1605 
1701 
2204 
11803 
162e2 
19804 
22909 
21606 


22909 
240.09 
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ELEVATION 

-001 

4.0 

709 
1006 
1407 
19020 
25e1 
2908 
3408 
4020 
4301 
4409 
4he2 
42ec 
40e1 
380 
3605 
3503 
34eh 
3365 
33460 
S203 
3104 
305 
29e7 


TEMP CDEGeC) 
020 
Thee 
1620 
1703 
1800 
1807 
1805 
18¢3 
18601 
1706 
1720 
1604 
1508 
1502 
1406 
1420 
1304 
1207 
11¢9 


16 37a 25.9 


“ 17 58307 1704 :: 
18 47906 13807 
f 19 2 hie S 1909 
* 20 51269 2102 
21 53120 2206 
Y 22 69407 2403 
@ 23 62402 2601 
: 24 62903 2602 
€ 
HEIGHT DIRECTION SPEED TEMP 
€ FEET DEGREES FIZSEC BES € 
3506 Cele Cel 1402 
€ 6926 Coie 304 1620 
9516 351e 6e4 1703 
1234.0 Oe 1309 1600 
€ 15486 354e 21064 1807 
1902. Oe 2501 13¢5 
21836 2e 1928 183 
€ 250660 Se 2204 1861 
29196 fe 21ee le6 
32596 Le 1967 17¢0 
€ 3590. 357. 2320 1604 
393660 3420 2301 1508 
41796 3296 2508 1502 
€ 45996 3316 32e1 1406 
50816 328e 2500 1480 
5129 e 327e 2104 1304 
= 5637. 3336 2508. 1207 
58786 337e 2heed \11l08e9 
» 61536 3396 2305 11¢e1 
645Ge 3416 2407 1003 
6760. Z4he 28e8 Ge5 
71606 3426 3502 8e7 
a] T4736 3506 1909 &eD 
© HEIGHT GIRECTICN SPEED TEMP 
METERS DEGREES M/SEC DEG C 
* 107. 227e O06 1he2 
211° 2610 120 1600 
2900 3516 200 1703 
€ 3766 Oe bed 18¢0 
472e 35he 6e6 18e7 
5806 Ce 729 1805 
€ 6656 Ze 600 183 
T64e Se 608 1861 
8906 ve 605 1726 
© 9936 Le 6e0 1700 
10946 357. 720 1604 
12006 3420 709 1508 
€ 127he 32%e 709 § 1502 
1402. 3316 9e8 1406 
15496 3286 706) 1400 
4 15816 3276 605 1304 
.© i7ise S256 Too Whey 
1792e 337e Ve4 110e9 
© 187Se 3396 7e2 1101 
196S5.e 341-6 705 103 II B-1647 
| 20616 3h4e 603 905 
Cc 271826 342s 1001 Bel 
> 22736 3506 Sel 'Bied 
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II B-1649 


C-B PIBAL SOUNDING 


TIME 1315 DATES: 4877/75 


DOUBLE THEODOLITE DATA NOT REDUCED. 
SITE #2 LOST BALLOON BEHIND OBSTRUCTION. 


II B-1650 


C-B PIBAL SOUNDING 


SOUNDING DATE 8- 8-78 


Cc” 


BALLOON RELEASECD 650 MST 


BASE LINE ANGLE 22205 
€ BASE LINE LENGTH (CFT) 480402 
-. TIME INTERVAL ~CSEC) 3020 
BASE LINE HEIGHT (CFT) 8e0 
€ 
THEODOLITE #1 THEOCOLITE #82 
€ TIME AZIMUTH ELEVATION RZIMUTH:: “ELEVATION: “TEMP CDEGeE) 
0-0 020 0e0 4265 -001 020 
€ 0e5 89e2 7906 4202 2e1 13065 
120 33302 6126 3920 4e9 1620 
1¢5 316490 4703 3403 6090 1503 
€ 2e0 30803 37e1 2904 905 16e6 
2e5 30902 3361 24el 10¢e7 1509 
30 310¢7 3120 2004 1202 1922 
€ 305 31404 2902 1704 1307 1906 
420 31606 2907 1502 1408 1903 
4e5 32001 3020 1304 1509 19 ¢1 
é 520 323069 3068 1305 1609 180% 
505 32603 3201 1305 13800 18066 
620 32901 2501 1443 19%5 1803 
4 605 33208 3807 1603 2009 1&e01 
720 SSfeat 4301 1965 2302 1 Ziew, 
a) 7e5 34207 4609 2120 240ec 17e2 
8e0 34701 49e1 2333 2504 160é 
8e5 35202 51.20 2409 2606 1603 
920 35706 518 2601 2fe2 1508 
é 9eS 106 5128 2608 2706 1503 
1020 hel 5009 2702 270% 14069 
105 306 5208 C703 2905 1404 
4 1120 126 5520 2720 31e2 13¢9 
1165 0.29 5820 2608 3300 1344 
1220 358e0 6120 2609 3503 1220 
© 
€ COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 
& TIME RHO ERROR 
1 49e5 4e4 
© 2 T3e7 4ef 
3 15903 529 
4 11¢1 505 
© 5 6407 620 
> 6 3609 605 
é it 3709 Vel 
‘” 8 1604 707 
‘ @ 9 1520 be3 
10 54e5 828 
€ Aa E907 Ge2 
12 46e1 9e5 
| 13 2906 Foé II B-1651 
ic 14 11705 et 


@) 


) 


O 


16 
17 
18 
19 
20 
21 
22 
23 
24 


5709 
60¢7 
2304 

4e5 
2609 
5408 
7309 
26¢e8 
4305 


HEIGHT 
FEET 


1796 

4586 

6136 

827e 

987e 
1137e 
12°96 
148260 
1692.6 
13596 
20406 
228660 
24976 
2772e 
302UVe 
31876 
344he 
36696 
3868-6 
40526 
42936 
45006 
4702. 


HEIGHT 
METERS 


5he 
1406¢ 
187. 
2526 
3016 
347e 
3966 
4526 
5166 
5670 
62260 
6976 
761e 
B845e 
9216 
9716 
10506 
1118-6 
11796 
12356 
13096 
1372e 
14336 


19e2 
106 
tet 
1126 
1261 
A2es 
1204 
1204 
12¢5 


DIRECTION 
CEGREES 


1536 
1346 
12206 
1266 
1346 
1456 
1536 
1616 
177e 
1926 
2106 
2586 
2788 
2768 
2036 
2656 
24660 
2356 
2216 
2156 

41e 

She 

26e 


DIRECTION 
DEGREES 


1536 
1346 
1226 
1266 
1346 
1456 
1536 
161e 
ACs 
1926 
2106 
2566 
278e 
20 be 
2736 
2656 
C46be 
2356 
2215 
2156 
Lite 
34e 
2be 


SPEED 
FT/SEC 


4e3 
103 
1465 
1509 


NOWWOOMMAUOWDOAW 
AH NFODODOWONDA UNW 


SPEED 
M/SEC 


NM SB ASPANMNNNNNNN @& AN WWWWw Fee 
eocoevcveveeeeereeee eee © © © © & @ 


NOONNNNFUYUODOAN AH FAO ONDWF AWN 


TEMP 
DeG -C 


1503 
1820 
1803 
1866 
1809 
1982 
1906 
19063 
1961 
18038 
1806 
1803 
1801 
1707 
17e2 
1603 
1603 
1508 
1503 
14¢e9 
1404 
1309 
1304 


TEMP 
DEG € 


1503 
1500 
1803 
1826 
18e9 
1902 
1926 
1903 
19681 
18e3 
186 
1803 
18601 
1707 
IZe2- 


(1608 


1603 
1508 
1503 
1409 
1he4 
139 
1304 
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C-B PIBAL SOUNDING 
TIME: PM. 


BALLOON LAUNCH RAINED OUT. 


TI B-1655 


DATE: 


8/8/78 


C-8 PIBAL SOUNDING 
€. SOUNDING DATE 8-10-78 


BALLOON RELEASED 645 MST 


BASE LINE ANGLE 22205 
C3 BASE LINE LENGTH CFT) 480402 
TIME INTERVAL (SEC) 3020 
BASE LINE HEIGHT (FT) 800 
C 
THEODOLITE 2@1 THEODOLITE &2 
C TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (CDGEGeC) 
020 0.0 020 425 -001 020 
C 0e5 28102 2302 3509 209 1720 
120 308e1 2602 3001 505 1802 
105 32604 2fel 2605 8e1 1904 
C 200 339e1 24e2 2306 920 1962 
205 34808 2107 2202 909 19¢1 
320 35565 2008 2202 101 189 
a 365 203 1907 2340 105 1808 
420 7e3 1965 2400 1103 18e6 
4eS 1202 1965 2603 11e¢e7 1865 
& 500 17¢5 1963 2804 12e1 1803 
505 2102 1965 309 12¢5 1882 
620 2509 1967 3363 1209 17ef? 
C 605 30¢5 1908 3600 1304 17¢3 
7 7e0 3500 1908 38307 1306 1609 
s 705 3902 2020 4009 1309 1604 
C 89 4203 20e¢1 435 1403 1620 
8e5 4426 2005 4505 1408 1506 
9.0 4861 2120 47e2 1561 15e2 
© 925 4Ge2 2102 435 1506 1448 
1020 5028 2102 49e6 1509 1465 
1025 5220 2104 S007 1603 1h e2 
me 1120 5304 2106 S167 1605 1420 
11065 5420 2146 5203 1607 1307 
1229 Shel 2107 52e9 1607 1364 
© 
© E 
COMPARISON OF REAL ERROR WITH O01 OEGe ERROR 
@ TIME RHO ERROR 
1 2101 4e5 
2 1109 Ds 
© 5 Tel 602 
4 1700 705 
5 27e5 9e1 
© 6 7e3 1004 
7 5001 1261 
C) g 4703 1306 
G 100ec 1403 
10 11209 1509 
i 11 21085 13509 
12 217e0 fee II B-1656 
13 27206 186 
14 27605 2001 - 


15 16407 22eb 


) 


© 68© © 6 6 86 ®6 


16 
Ae 
18 
aS 
20 
2a 
(ne 
22 
24 


31063 
42904 
2i2eD 
34920 
30904 
35606 
33207 
35804 
38985 


HEIGHT 
EEET 


2546 

5086 

7786 

989 
122176 
14046 
16636 
19226 
20566 
232he 
236hke 
26186 
2907 
31758 
3617e 
38816 
4151.e 
4466e 
49226 
53646 
58096 
5968-6 
63156 


HEIGHT 
METERS 


T7e 
1556 
237e 
301e 
372e 
4286 
507e 
5868 
627e 
708e 
7216 
7986 
88660 
9686 

11026 
11836 
12656 
13616 
15006 
16356 
17706 
18796 
19256 


2306 
2406 
25038 
2708 
30+0 
310 
3204 
3401 
3307 


DIRECTION 
DEGREES 


1296 
1686 
1316 
188.6 
197e 
20S e 
2106 
22be 
2356 
2486 
2616 
247e 
2506 
24860 
25260 
2660 
269e 
25560 
2456 
C47le 
25S e 
2586 
2636 


DIRECTION 
DEGREES 


1296 
1636 
181.6 
188.6 
1976 
2056 
2106 
22660 
235 
248060 
2b6l1e 
2476 
2506 
2486 
2526 
26466 
2696 
2556 


SPEED 
PIs SEC 


173 
19 ¢7 
2328 
2209 
2803 
2G 07 
3109 
2308 
2601 
2028 
1909 
3004 
3301 
4020 
3704 
2be2 
2601 
3203 
38307 
339 
2401 
2163 
128 


SPEED 
M/SEC 
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TEMP 
DEG C 


17e0 
18¢2 
1904 
1902 
1901 
18&e9 
13808 
1805 
1885 
13¢e3 
18e2 
1707 
1703 
1609 
1604 
160¢0 
1506 
1502 
1403 
14¢5 
14e2 
1420 
1307 


II B-1657 


6Al37a) Ssauoea 
00°67 OMirer 00°ST Od ETS 


O)°h 


JONLIL VW 


aug 


O3°et 
(Sddlsw) 


aYuNLSeJaW3l 


QNO33S/Su414W 
00°eT 00 “& oar so" 


0 °S Jk 
JONLIL ds 


g9°2! 
(Sudldw) 


2o°st 


= 
Cc 


379 
SO3SdONNH NI 


na 
nd 


aD" he 


d4a3q& ONIM 
SL/0T/8 J3lbd Sho AWIl 


INIQNADS Weld a-J 





f 
II B-1658 


BDF 


ou “& 
Cie Te 


33°e1 
(Sdslsw) 


egy 


2 3 
SOSYd0NNH NI 


Jo"! 


00° he 


NOILO34910 ONIM 


00° Sh 


00°OR 


SSN INT eal od el cele ice amie 
one 00h? 00°ST 00 °s 00°0 


THAGSLNI ONJIAS-OE LH WEWIS 
NIOIYO LB HONNY) - AYDLIAPSdl Wid 
Ye7 0173 si30 SH shame me 


INIONAOS Weld @-J 


0 °S- 


00°ST-_, 


00 


) 


(Suy414w) 


00 "Oe 


II B-1659 


C-B PIBAL SOUNDING 
CU SOUNDING DATE 8-10-78 


BALLOON RELEASED 1300 MST 


BASE LINE ANELE 22205 
re BASE LINE LENGTH (CFT) 4304e2 
NIME INTERVAL €SEC) 30e0 
BASE LINE HEIGHT (CFT) 8e0 
© 
THEODOLITE @1 THEOUOLITE f2 
C TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
020 0.0 0-0 42e5 -001 0.20 
te 005 9302 30.20 Lée7 302 2902 
” 120 8804 47e5 5004 10¢8 2tas 
1¢5 S002 461 S2e7 1304 2606 
G 220 9101 4he? 5626 1704 2504 
- 205 8361 4501 5605 1909 24e01 
320 7907 4508 5703 2300 2208 
© 305 TG e7 4729 5708 2405 2106 
420 7804 Ale? 5806 2604 2004 
4eS 7800 47e3 5909 2820 19e2 
ec 520 T7ek 4504 6120 2803 18460 
505 7806 L4he2 6207 2806 1609 
600 7828 4369 6309 2903 15e7/ 
C 6e5 7909 423 65e2 2704 1405 
720 8109 4120 662038 2809 1306 
- 7e5 825 32928 68 eh 2804 1320 
C 8-0 8306 3306 6906 23061 1263 
8e5 84.5 3701 7109 2703 1126 
920 8563 3604 7202 27e1 1120 
© 9e5 8601 3508 7209 2703 1005 
1020 8607 350€ 7309 2%e5D 926 
1005 87e1 3509 1406 2702 9e0 
CG 1120 8828 3440 7603 2605 8e3 
11¢5 895 3363 7708 2605 708 
1220 9006 3209 7920 2602 726 
© 
© , s 
COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 
O TIME RHO ERROR 
1 1126 520 
ry 2 500e9 602 
= 3 3120 609 
4 2508 8e3 
GS: 5 373 Geb 
6 34e3 11¢1 
7 18038 1167 
Side 8 8506 1207 
al G 104069 1402 
10 1074 1567 
C3 ava 124.20 1609 
Ae ~ hese 1502 
13 8703 1906 II B-1660 
14 1506 2005 = 


15 18520 Cle2 


16 
17 
18 
19 
20 
on 
22 
25 
24 


15001 2201 
189¢0 2320 z 
23700 2401 
12301 2500 
14365 2602 
16603 2609 
12807 2800 
C4804 2908 
31407 3003 


a) 


o 6 


6 e6® 6 e® 86 6 °@ © 


| 


HEIGHT OIRECTION “SPEED TEMP 


Bee DEGREES FIZSEG DES C 
2Eb6e 2686 1608 2962 
1090. 26Ee 1405 2709 
14056 C7he 1701 2606 
20056 255 1999 2504 
25300 2406 2004 2h4el 
32286 2490 14061 2208 
359660 252e 9e7 2186 
40696 2536 1607 2004 
4680.6 2556 22038 19802 
51306 2606 2206 = 18e0 
55026 2656 2002 1609 
599Le 26he 2205 1Se7 
63836 Z2iAle 2204 1405 
65616 261 18e2 1306 
66596 2836 170¢9 13020 
682&e6 2796 AGe? 1203 
689% e 2796 2006 1126 
71486 2736 186 1120 
73906 27860 1863.4 1063 
T7486 27380 1703 926 
786E&6 2BGe 1907 9.0 
80496 286s 29e1 8e5 
84316 2896 2303 7208 


feYrGHt—-OTRKEETION-—-SPEES-—TEMP 
METERS CEGKEES M/SEC DEG C 


87e 2686 501 2902 
3320 2680 4e4 2709 
4286 27he 5e2 62606 
bil6¢ 2556 601 2504 
T71.¢ 2406 6e2 2401 
9bhe 24G 6 4e3 2208 

109660 252e 300 21046 
1240.0 2536 Se 2004 
14266 2556 6e9 1982 
15646 2606 609 18640 
1677e 26560 602 1609 
1827. 2b4e 609 1507 
19466 2vile 608 1465 
2000. 2816 5e5/ 13406 
20306 2836 5e5 «61300 
20816 279° 620 123 
21036 279 6e3 1126 
21796 2786 5e7 61100 
22526 27386 Se6 10035 
23626 278e 503 926 
23986 2896 600 909 II B-1661 
24536€ 2866 Se? . 8e5 
25706 2396 Vel 703 
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II B-1663 


C-B PIBAL SOUNDING 
SOUNDING DATE 8-11-78 


BAELQON RELEASED 655 MST 


RASE LINE ANGLE 22205 
Cc BASE LINE EENGIH CFT) 480402 
TIME INTERVAL CSEC) 3020 
BASE LINE HEIGHT (FT) 8e0 
G 
THEODOLITE #1 THEODOLITE #2 
C TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (CDEGeC) 
020 0.0 020 4205 -O0«1 0e0 
C3 065 23009 2809 375 205 1302 
120 28607 3404 3506 4eY yer / 
105 29162 38e/ 3402 704 1402 
C 220 33204 4628 2208 1001 1407 
; 205 35601 3806 3104 119 1502 
320 8e5 33505 313 13e2 1507 
C 305 1465 316 32202 1309 1602 
420 2203 2926 3404 1404 1607 
4e5 2903 2707 3620 14e5 1720 
Cc: 5e0 3306 2605 337 1408 1701 
505 3803 2504 4005 1404 17e2 
620 3906 2402 4201 148 1702 
Cc 605 4169 2300 4304 1468 17e3 
7e0 4363 2206 Lhe 1469 1702 
‘> tes 45065 2201 4528 1409 1609 
Cc 8eD 4605 2128 46e6 15e2 1606 
8e5 4820 21¢7 4705 1504 1603 
9.20 4943 2145 48e4 1525 1620 
C 95 5066 2105 495 1505 TSe7 
1020 5104 2104 S0e2 1509 1504 
105 5226 2104 5120 1602 1501 
© 1120 5206 2104 5102 1604 14038 
1165 5208 2165 5107 1606 1405 
1220 5303 2146 5260 1608 14e2 
O 
C é 
COMPARISON OF REAL ERROR WITH O81 CEGe ERROR 
OO TIME RHO ERROR 
1 42e7 Led 
OQ 2 1he2 4e6 
3 2601 4eS 
4 38e2 Sef 
(7) 5 Oo7 Tee 
s 6 2601 eS 
7 6503 929 
€) R 11202 i162 
= 9 320 139 
10 15107 1420 
fm 11 6703 1Se7 
12 25903 1665 
13 28020 1805 IT B-1664 
14 29501 1907 = 


a ee eee 


© © 6© 6 6 6 ® 


36103 
32304 
31162 
34502 
36904 
31504 
36209 
473e1 
43205 


HEIGHT 
BEET 


2416 

4106 

S87e 

9526 
1277e 
16326 
18536 
21066 
243560 
25986 
2896e 
296460 
3271e 
3474s 
36920 
40706 
43796 
4637e 
5017e 
52416 
56756 
D9E85e 
6217e 


HET GHT 
METERS 


736 
1256 
179.6 
2906 
3896 
497.6 
565e 
6426 
Th2e 
7926 
883s 
90Ze 
997. 

105S.6 
11256 
12416 
13356 
14136 
15296 
1597.6 
17306 
182he 


2301 
24e7 
2601 
2820 
2901 
3102 
32e7 
3307 
3468 


DIRECTION 
DEGREES 


1076 
te Se 
1936 
203 
2056 
2146 
Clve 
2326 
2286 
Chbhe 
2426 
2336 
237e 
Chhe 
2416 
2396 
2456 
Chee 
C466 
C4660 
2406 
2386 
C4he 


DIRECTION 
DEGREcS 


107e 
127° 
1936 
2U3e 
2056 
Z2ide 
227. 
23260 
2386 
CLhe 
2426 
2386 
cate 
24he 
2haie 
2396 
245e 
2466 
2460 
C4660 
24060 
2386 


SPEED 
FT/SEC 


1020 
520 
1008 
2402 
3001 
2509 
2365 
3107 
2809 
2601 
2 det 
2704 
3006 
2503 
32e2 
3303 
2528 
2009 
2304 
3005 
3204 
22020 
13¢6 
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M/SEC 
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TEMP 
DEG C 


1302 
1307 
14e2 
1407 
1502 
1507 
1602 
1607 
1720 
1701 
1702 
17e2 
1703 
1702 
1609 
16¢6 
1603 
1620 
1Se7 
1504 
1501 
1403 
1465 


TEMP 
DEG C 


1302 
1307 
14e2 
1407 
1502 
1507 
1602 
1607 
1720 
1701 
17e2 
1702 
1703 
17e2 
1609 
1626 
1603 
1600 
1507 
1504 
1501 


- 1408 


IIT B-1665 


€ 

° 

e 
II B-1666 


6ni913) Saaugad ONODJ4S/SH4LAW SaadJad 
00°S! 30°91 00 *hT QDR 00°21 00 °6 09 “h oo" ; OO°09e 90°05 o0°00T, 








Oo 
sa°P 
fe) 
QO 
(=) 
Ww 
fay 


00° 





e ao 
(=i @ 
@-D QD 
(free i 
4 =| 
m4 ray 
ar =| 
OG oc 
"3 pees) 
ea = 
am Om 
= =< 
m Mm 
i i 
mm mm 
= y) aS 0 
ExeD OW) 
D o 
on tS! 
OF O= 
ale ZE 
c (com 
im. ee 
fos) ee tes) 
pes +0 
m TT 
oC So 
Ww Ww 
nN nN 4 
= = = 
5 o = m 
fos) o o 
AYN SY FugWSL O43gS GNIM NOTIISYI0 ONIM 


S27 Viena Soo Swit 
INIQNAYDS WWEId I-J) 


Oye gteks 


00 °6h 


SUS SUNTAN ets ee ESB aa 
00°OR On*ee 00 °he 00°91 00°% 


TBAYSLNI ONODIIS-O€ LY IWEWLS 
NIOIYD LY HINNYT - AYDIIAFSYL Weld 
SHEN AASS Bish S ogame 


JNIQNNOS Weld a-J 


00°90 





II B-1667 


C-B FIBAL SOUNDING 
SOUNDING DATE 8-11-78 


BALLOON RELEASED 1305 MST 


BASE LINE ANGLE 22205 

RASE LINE LENGTH (CFT) 4804e2 

TIME INTERVAL CSEC) 39090 

BASE SEINE HEIGHT CFE) 320 

THEODOLITE 21 THEODOLITE &2 

TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (CDEGeC) 
0-0 020 0.0 425 -0e«1 020 
005 16602 2304 4708 109 2606 
120 15902 2709 5301 506 2600 
105 15204 2863 59e2 8e6 2504 
220 14803 2809 6326 1102 2408 
2e5 14503 3102 68e1 1406 2402 
320 14220 Z3e2 7103 1707 2306 
305 14061 3328 7420 1907 2300 
Ael 13ifee S560 1509 2033 22042 
465 134.1 3507 7704 2303 2120 
520 13204 3720 7T8e2 2500 1903 
505 13003 403 1807 fel 1806 
609 12626 41ef 7801 2984 1704 
605 122e7 4320 7720 3009 1602 
720 11704 4463 T5e2 3106 1500 
705 11207 4601 7204 3302 1367 
8e 0 110e2 47ef 7126 3501 T2 aa 
8e5 10603 5961 7005 37e1 Ge7 
920 105069 5102 1008 3308 609 
925 105063 5220 7120 4006 hel 


COMPARISON OF REAL ERROR WITH 001 DEGe ERROR 


TIME RHO ERROR 
4 5361 hed 
2 3504 4e8 
3 4504 5e3 
4 2704 509 
5 2503 605 
6 4e6 722 
f 2809 Tel 
8 5808 8e3 
9 [609 920 
10 13201 96 
chal 117e2 103 
az 20602 109 
13 307e7 1126 
14 34502 1202 
15 5032 1206 
16 59720 1304 
17 60507 1404 
18 66400 15 sie II B-1668 
19 75200 1620 : 





HEIGHT CIRECTION SPEED TEMP 


FEET OEGREES FI/SEC DEG C 
: 2026 3406 15e1 2608 
= 472e 3266 1501 2620 
( 72368 S176 1463 2504 
~@ 9456 31s 130) 2he8 
12756 3086 Wet  euee 
¢ 16086 30he 1102 2306 
1857e 2O%e 100«4 2340 
2050. 2d8&s 1008 2202 
C 24336 2856 929 2120 
270Se 2790 609 1908 
31726 2546 8e2 1806 
C 3517. Chhe Gel 1764 
38490 2316 1104 1602 
41486 21260 1209 1560 
€ 44536 2116 920 1307 
48S6e 2316 926 1205 
55426 24ce 300 Gel 
Cc 5994s Zi Ve 509 609 
© HEIGHT DIRECTION SPEED TEMP 
METERS CEGREES M7SEG DEG 
€ 6b1e 3406 4e6 2606 
1446 3266 4es6 2600 
2206 317e 4e4 2504 
2886 3136 420 2408 
388e 3086 30S 2he2 
q r 4906 304e 3e4 23046 
5666 259° 3e2 2300 
6256 2kbe Se3~, 2202 
T4206 2856 2e7 2100 
© 8250 279° 201 1903 
967e 2596 205 1826 
10726 2ibhe 320 1704 
© 1173s 2316 305 1602 
12640 212e 3e7 1500 
1357e 2116 Per “1307 
©} 14926 2316 209 1205 
1689.¢ 2426 204 9e7 
1827e 2fle 108 609 
© 
© 
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I B-1671 


C-B PIBAL SOUNDING 


TIME: 0645 DATE: 8/14/78 


UNABLE TO TRACK BALLOON DUE TO LOW CLOUD 
COVER. 


II B-1672 


ae) 
e 


C-B PIBAL SOUNDING 


TIME: 1400 DATE: 


BALLOON LAUNCH RAINED OUT. 


II B-1673 


8/14/78 


C-B PIBAL SOUNDING 


iS SOUNDING DATE 8-16-78 
BALLOON RELEASED 650 MST 
BASE LINE ANGLE 22 

e BASE LINE LENGTH (FT) 480 
TIME INTERVAL (SEC) 3 
BASE LINE HEIGHT (FT) 


O 


\ 


OM WANNA OUUE FWWM 


WONMoOoWwWoWwovVcdWownsd 


10.0 


THEODOLITE 2&1 


AZIMUTH 
0290 
35302 
35803 
2e4 
Vet 
1007 
1323 
14028 
1601 
17256 
1828 
2104 
2307 
2502 
2722 
2807 
2906 
. 3004 
3124 
3206 
3304 
3403 
3529 
3507 
3569 


2e5 
Lee 
929 
&e0 


ELEVATION 


0.0 
1204 
1107 
1200 
1206 
129 
1209 
1320 
129 
1308 
1209 
1209 
1209 
128 
1206 
125 
12e4 
123 
1202 
1220 
1109 
1128 
1107 
1126 
1165 


** SUSPECT DATA ** 


THEODOETTE fe 


AZIMUTH 
42e5 
32ef7 
2501 
2028 
1929 
1806 
1802 
1706 
173 
17065 
170d 
13868 
20020 
2120 
2201 
2320 
2304 
2401 
2406 
2502 
2507 
2602 
2603 
2703 
2fef 


COMPARISON OF REAL ERROR WITH 00«1 DEGe ERROR 


6 @ 0 OO O 


-_ 
SOCN AM EWP = 


_ = 
N= 


= 
LN 


— = 
UW & 


RHO 


1420 
11365 
17967 
38526 
606809 
91605 

137208 
17616 
204403 
213005 
197408 
177105 
164506 
147123 
137003 


ERROR 


601 
9e2 
133 
1807 
2465 
31228 
35e1 
3403 
1lef? 
Te? 
—-1260 
-1506 
-1603 
-160e3 
-1503 


II B-1674 


ELEVATION 
-001 


ooocooo wv OOO OWMOWNA NEY 


MUNN HCO OU]? CAOW 0 © 9 Oo 


— 1 = 1 — 


TEMP (CBEGeC) 

020 
1504 
1607 
1&0 
1726 
1703 
1638 
1600 
1502 
1405 


oO 
e 


We WO oO NO 0 
eee eeeee 
NENMNONUWOW 


16 
V7 
18 
19 
20 
ls cf 
&. 
> 2 
® af 
© 
3) 
4 
© 
© 
CS 
© 
© 
© 
© 
Ls 
© 
© 


1310065 
127109 
122002 
115461 
113408 
110120 
107604 
105607 
104365 


HEIGHT 
EEED 


2796 
6126 
190936 
17506 
24586 
33036 
372he 
36956 
19216 
6836 
—20le 
-16546 
-17366 
-17286 
-1608+6 
-1497e 
-14156 
-12816 
-1140. 
-9RB2e 
-87he 
-8026 
-7016¢ 


HELGRT. 
METERS 


856 
1866 
3336 
5336 
749% 
1007. 
11356 
11266 

58660 

2086 
-3696 
-504e6 
-5296 
-S27e 
-4906¢ 
-4566 
-4316 
-3906 
-34Be 
-2996 
-2666 
-2hhe 
—-214e 


-14.5 
-1508 
-1208 
-1128 
-10«6 
-928 
-9% 23 
-85 
-8e6 


DIRECTION 
DEGREES 


17% 
1846 
1916 
1966 
196 
1996 
207e 

140 

lhe 

20e 

2se 

296 

656 
169° 
1906 
1926 
194e 
197e 
1996 
2016 
1996 
2016 
1996 


DIRECTION 
DEGREES 


179° 
184¢ 
1916 
19€e 
1986 
1996 
207 
T4e 
The 
206 
236 
250 
69e 
1696¢ 
190° 
192e 
1GSh60 
197 .e 
1996 
2016 
159 
2010 
1996 


SPEED 
FT/SEC 


5220 
6908 
90e2 
10509 
12224 
9920 
2486 
16304 
24706 
27802 
2214 
4302 
Yes 
1126 
1709 
1462 
1620 
1909 
2008 
1506 
1208 
Ate? 
606 


SPEeD 
Mes = C 


1508 
2123 
2705 
323 
3704 
30e2 

te 
4908 
(5e5 
8408 
6725 
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II B-1677 


C-B PIBAL SOUNDING 
SOUNDING DATE 8-16-78 34, SUSPECT DATA ** 


BALLOON RELEASED 1430 MST 


BASE LINE ANGLE 22205 
Cc BASE EINE EENGIH CFT) 480402 
: PIBE INTERVAL iGSEC) 3020 
BASE LINE HEIGHT (CFT) 820 
C 
THEODOLITE #1 FHEODOLITE a2 
C TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
0.0 029 0.0 4205 -0.1 0.0 
C: 0e5 6601 1801 3904 300 2720 
: 120 6726 14.61 3801 4eS C5e7/ 
1¢5 68e7 2205 3704 Bel 2404 
C 200 69e1 2708 3605 13063 2361 
205 5804 34e1 3505 16e4 2168 
320 6605 3305 34e2 1826 2005 
€ 395 6502 3309 3207 2003 1902 
420 6404 3302 3104 2101 17e9 
4e5 6301 3206 3920 2106 1606 
ie 520 6026 Silis 7 2861 2202 15ie'S 
505 5901 Shee 2602 2203 1466 
620 S782 2907 2405 2109 13067 
© 605 5601 2709 2301 2103 1208 
ti 720 5505 2602 2201 2026 1220 
Cc). 705 5604 2520 22e2 1909 1101 
e 80 5609 23e5 2203 1809 1002 
8eS 5726 2204 2285 1304 Ge3 
929 5365 2109 2209 1801 Ee4 
CO 9e5 5904 2146 2305 1561 Tel 
1020 605 2009 24e4 17208 Zee 
10¢5 6161 2007 2504 1704 608 
C 1120 6364 2020 2605 17e2d 603 
115 6520 1906 2708 160f& 508 
1220 6620 1920 2807 1604 5 eh 
O 
© COMPARISON OF REAL ERROR WITH O«1 DEGe ERROR 
OQ TIME RHO ERROR 
1 357e2 309 
QO 2 48006 325 
3 84607 420 
4 12083 hed 
oO 5 143204 520 
6 165204 Le/ 
: id 183261 4e4 
6 8 193900 BAG 
a ¢ 201806 304 
10 210604 Zot 
11 2153¢5 201 
12 213907 103 
13 208407 026 IT B-1678 
14 200961 0e1 
15 193207 Oe1 


o @ @© 6 6 6 @ 


16 
7 
18 
19 
20 
2d 
22 
25 
24 


1832¢3 
176507 
172909 
171361 
1666€¢e5 
163209 
159105 
154802 
1502e2 


HET GHT 
EGET 


-6306 
-1506 
-28e 
1596 
4706 
3°86 
2976 
616 
-21he 
-712e 
-13096¢ 
-25596¢ 
-59486 
-376436 


-S597he 


5535286 


1487306 
-358206¢ 


-14360¢ 
-78916 
-49116 
-3177e 
-22156 


HEIGHT 
METERS 


-196 
-hLée 
-9s 

48e 
1436 

V2 te 
916 

196 
-656 
-217e 
-399%68 
-7806 
-18136 
-11474e 
-17061e 
1687156 
£53336 
-109186 
-4377e 
-24056 
-1497e 
-968e 
-675e 


DIRECTION 
DEGREES 


656 
243 
Chobe 
2406€ 
2316 

656 

58s 

She 

47e 

336 
304e 
2516 
24ce 
2hie 

606 

5G e 
C406 
23kbe 

5Se 

S8e 

59.6 

666 

bbe 


DIRECTION 
DEGREES 


E5e 
2436 
Chhe 
2406 
2316 

656 

She 

She 

47e 

33 
3046 
2516 
24260 
241s 

E06e 

59 
240 
2336 

59e 

586 

59 

660 

666 


WEFOAOUWN & 
eoeeeeFeeees ee @ 
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TEMP 


LEG C 


2700 
2507 
2404 
2301 
2128 
2005 
1902 
1709 
1606 
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C-B PIBAL SOUNDING 


BASE 
BASE 
TIME 


SOUNDING DATE 8-18-78 

BALLOON RELEASED 700 MST 
LINE ANGLE 22 
LINE LENGTH (CFT) 4380 
INTERVAL (SEC) 5 
LINE HEIGHT CFT) 


BASE 


=— 2d 


=_ —_ 
S 


SOM OMWOMOMOWOMOMNOUOWOWS 


CSCOOMOONNDOUW SE FWW PP 


THEODOLITE 41 


AZIMUTH 
0.0 
12502 
12303 
13303 
13805 
Vicia 
14409 
14609 
14903 
15105 
15506 
15907 
16204 
16505 
6b 
16203 
16200 
16202 
16200 
16008 
1592 
15403 
15009 


2e5 
Le2 
020 
820 


ELEVATION 


0.0 
1407 
5007 
428 
3502 
3202 
316 
3120 
318 
32e7f 
3401 
2420 
35165 
3620 
3600 
3504 
3509 
3408 
349 
3448 
34.3 
3403 
3301 


THEODOLITE #2 


AZIMUTH 
425 
4301 
4408 
48e5 
5207 
5701 
6143 
6409 
6861 
7000 
7200 
T5e2 
7520 
8065 
8260 
&4.0 
8600 
B87e7 
8909 
9020 
G0e7 
9020 
88e8 


COMPARISON OF REAL ERROR WITH O01 DEGe ERROR 


TIME 


OMAN AUPE WN—= 


10 


RHO 


133620 
7704 
8503 
92ec 
B4e7 
T7e2 
7301 
55 e7 
42e5 

903 
4069 

14523 

20203 

17506 

16204 

16604 

17063 
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ELEVATION 
-001 
1e7 
he2 

608 

Bed 
1002 
1204 
1402 
1603 
1709 
19¢7 
2106 
2309 
2500 
2509 
2602 
2607 
2703 
20 e9 
2802 
2801 
2705 
2609 


TEMP 


(DEGeC) 


020 


- Oocoeood |= — =| 2 WMNN NW 
e@eeeee#eeseeseeeee#*ee ® 


OSOAWONUMUN ONUNONU DN 


é 18 1731 Be2 5 
: 19 15603 Beh 
20 12309 Ee 
eC 21 78el 9.0 
22 5 Ver Ge2 
EE 
ad HEIGHT DIRECTION SPEED TEMP 
EEET DEGREES FI7SEC DEG. C 
© 25 e 304e he2 4el 
3196 3156 709 hed 
€ 5296 3256 109 Lef 
65360 3286 11.8 46 
8116 3316 1107 4e1 
© 10026 3396 1067 306 
1152.6 3456 9e3 301 
13356 3536 609 2e7 
S) 14666 15° 509 205 
16066 206 80 202 
17316 T1e Gel 220 
€ 1949 6 216 608 107 
20116 Se 306 1205 
21156 3166 Ser 102 
é 2196e 3246 528 120 
2270e 3416 4e8 Oe? 
23416 3426 420 0e5 
© 242260 3216 309 Qe2 
24996 3026 406 020 
25416 27360 Vel —-003 
26286 25 be Ge3 -006 
0 
HEIGHT DIRECTION SPEED TEMP 
METERS DEGREES M7SEC f DEG C 
© Ze 3046 103 4el 
97 3156 204 Led 
161.6 3256 303 4ef 
2) 1996 3286 36 4e6 
247e 3316 306 Let 
30660 33596 303 325 
S$ 351 3456 208 301 
407e 3536 Cel 2e7 
447e 156 128 205 
( 489 206 204 202 
5286 11.6 228 200 
59be 2ie 2e1 1e7 
GS 6136 Se 101 105 
6456 3166 107 1e2 
6696 32he 108 120 
& 692e 34i1e 1¢e5 Oe? 
7136 3426 102 005 
1386 3216 102 0e2 
© 7626 3026 104 020 
7756 2736 203 003 
r 8016 2566 208 —-006 
cS 
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C-B PIBAL SOUNDING 
SOUNPING DATE 8-18-78 


BALLOON RELEASED 1330 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CFT) 4804e2 
TIME INTERVAL CSEC) 300¢0 
BASE LINE HEIGHT CFT) 80 


THEOCOLITE 81 


TIME AZIMUTH ELEVATION 
0-20 020 020 
005 9002 436 
120 9909 48e5 
10S 11367 4708 
200 1150 5062 
2e5 12262 5239 
320 130e2 5069 
305 13507 4806 
4e0 129.5 4607 
4eS 1423 4601 
520 144061 47e1 
505 14605 47e4 
600 14691 47e7 
6e5 14606 48e4 
700 14569 49e1 
7e5 143290 49e2 
820 14126 49e1 
8e5 140.0 495 
Ge0 13805 4926 
9e5 13665 49e4 
1020 13520 48e7 
1065 13006 48e3 
1120 13061 48.20 
11065 1303 4604 
1220 12945 4506 


THEODOLITE #2 


AZIMUTH 
425 
4526 
49-20 
5301 
5509 
58eS 
62¢5 
6703 
7107 
7405 
T6e1 
7800 
8063 
8128 
&3e1 
B84e7 
8504 
8507 
8604 
8643 
8729 
Bb6e7 
&8e1 
9065 
9128 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME RHO ERROR 
1 105 469 
2 Bed 505 
3 609 600 
4 2061 6be7 
5 006 Tel 
é G20 Ted 
7 2203 708 
8 509 803 
9 2128 8e6 

10 1308 209 
11 005 9e1 
12 2907 Gel 
13 1120 10.0 
14 Vel 10.5 
15 B1e2 1104 
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ELEVATION 
—-00«1 
3e7 
Bed 
1106S 
1605 
2006 
220e9 
2501 
2704 
2904 
3104 
3320 
3500 
3604 
37ef 
39e1 
3846 
39e2 
3906 
Soa it 
38e5 
380 
3804 
385 
3820 


TEMP CDEGeC) 
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3410 

782.0 
11116 
15826 
19956 
21966 
24345 
26806 
2878e 
390996 
32616 
3577e 
37996 
40656 
44796 
45586 
4777le 
50016 
51206 
5149.6 
54196 
56946 
59456 


HEIGHT 
METERS 


1046 
23864 
3396 
482e 
6986 
6696 
Th2e 
817. 
877e 
9456 
99he 
1990.6 
11586 
12396 
1365e 
13896 
14566 
15240 
15606 
15696 
16526 
17366 
18126 


SS Ey hes SVES Suro wes 
OUF FWWDPD— 
ese eeve5nee 


NUN ONOOA —& 


DIRECTION 
DEGREES 


2806 
3066 
3116 
3196 
3h4e 
3436 
3406 
3456 
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3286 
3246 
2996 
2916 
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2Bhe 
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275e 
2650 
279 e 
3096 
3066 


DIRECTION 
DEGREES 


2EVe 
3066 
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3436 
3406 
3450 
3556 

Se 
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3286 
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29%6 
2916 
2816 
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2Ei.e 
2756 
2656 
2798 
3096 
Z0be 


SPEED 
FI7SEC 
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1101 
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1003 
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1367 
1101 
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C-B PIBAL SQUNDING 
SOUNDING DATE 8-21-78 


BALLOON RELEASED 700 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CFT) 480402 
TIME INTERVAL (SEC) 3020 
PASE LINE HEIGHT (FT) 8e0 
THEOCOLITE 4&1 THEODOLITE &2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (CDEGeC) 
020 0.0 0.0 425 -001 020 
025 26701 2865 3&el 2ef 1606 
120 27202 2605 3309 504 1708 
125 27he2 3605 3348 Bef 1920 
229 28500 48e9 3301 120 18:9 
ean5 310.20 5402 3129 13069 1368 
320 T3507 4508 2804 1420 1808 
305 35803 350e 2602 1369 1803 
4e0 35909 308 2500 1368 1709 
4e5 209 2fed 2586 1420 1704 
520 1120 2546 2604 1461 1729 
505 1620 2304 2703 1400 1603 
620 1965 2220 2809 14¢1 1507 
6e5 2565 27106 3065 1403 1501 
7e0f 2604 2104 3203 14¢5 1405 
ted 2905 200¢9 3306 1406 1328 
8-0 3260 20¢6 3502 1408 132 
8e5S 33065 2925 3605 1409 1206 
920 3502 1909 37e5 1469 1220 
925 36e7 1908 3804 1500 113 
1020 3803 1926 3901 1520 1006 
105 39e9 1920 39e8 1407 1020 
1120 401 1869 4007 14069 9.3 
1105 4161 13607 4104 1500 8e7/ 
120 4260 1865 421 1500 800 


COMPARISON OF REAL ERROR WITH Oot DEGe ERROR 


TIME RHO ERROR 
1 3609 Bae 
2 re? eb 
3 3805 4e8 
4 9.20 Sel 
5 1725 Sa? 
6 80907 300 
7 20008 900 
g 10257 1001 
9 8609 1009 
10 11507 1303 
11 3208 1S 7 
di2 Tiel ttt 

i 22160 1905 II B-1690 
16 6908 206% 
15 3109 227 





16 
17 
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Lg 
20 
2a 
ae 
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1803 
10404 
10607 

6806 
20707 

1004 

2503 
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HEIGHT 
EEET 


2466 

4196 

646e 

9566 
121660 
1775S 
18136 
191.6 
1967s 
23816 
272he 
293he 
33046 
34690 
38456 
422he 
427he 
L67E&e 
4967s 
5272s 
Sse 
5753 
62136 


HET GHT 
METERS 


(5e 
1286 
197. 
2910 
3716 
S416 
5536 
5836 
6006 
72660 
830. 
B9ke 

1007-6 
1057. 
11726 
1287e 
13036 
14266 
151hbe 
1607.6 
162he6 
17546 


2409 
2502 
2709 
2925 
3105 
3206 
3520 
3708 
3968 


DIRECTION 
DEGREES 


936 
1026 
1916 
1996 
C1he 
US 56 
1686 
1956 
2196 
2136 
2176 
2256 
2She 
2356 
2306 
2416 
2366 
2Si\s 
257s 
255% 
2326 
2326 
235350 


CIRECTION 
DEGREES 


936 
1026 
191° 
199% 
21he 
195 
1686 
195e 
2106 
2136 
2176 
2256 
23460 
2356 
2306 
2416 
236be 
2316 
2C37le 
2358 
2320 
2320 


SPEED 
FITZSEC 


1440 
608 
301 
9.0 

S200 

3502 

2404 

19 ¢4 

31266 

466 

401 

3le2 

2120 

3208 

4304 

2505 

2908 

4125 

3408 

2909 

3308 

49e2 

4520 


SPEED 
M/SEC 


> — 


WMODOONONWOUANFOANOCONON ES 


—_ — —_ od — = — 
e 
SCWAOOAHAWNCRWNNAOR YN CON OW 


— —> 


TEMP 
DEG C 


1626 
17¢8 
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1704 
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1501 
1465 
1308 
1302 
12206 
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1123 
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9e3 

Be? 


TEMP 
DEG C 


1626 
1728 
1920 
1809 
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1508 
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126 
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106 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON 


8-21-78 


RELEASEG 1400 MST 


THEODOLITE f2 


FASE LINE ANGLE 22205 
eS BASE LINE LENGTH (FT) 480402 
4 TIME INTERVAL CSEC) 3020 
BASE LINE HEIGHT CFT) 800 
} 
THEODOLITE 2@1 
C TIME AZIMUTH ELEVATION AZIMUTH 
020 0.0 0.0 425 
& 065 116 2231 38eb 
: 120 1720 2209 3500 
125 1022 2201 3206 
2 220 9.5 2304 2905 
205 903 24e7 2705 
320 829 2468 2602 
e 305 Beh 24e8 2502 
4.9 709 2429 2408 
4e5 705 25060 2302 
& 520 Teh 2501 2204 
505 8.0 2565 2105 
609 Bed 2601 200d 
+ 6065 906 2600 2004 
cians 729 1002 2601 2003 
o- 7e5 1007 2601 2020 
eZ 820 1teS 2604 2001 
8e5 1124 2500 2003 
Gel 114 2408 2003 
+ 965 1104 24e5 2002 
10-0 Wes 2403 1969 
1005 11¢e6 2403 1969 
a 1129 118 2403 1967 
1715 1169 2he2 2001 
129 1107 2420 2002 
a 
C COMPARISON OF REAL ERROR WITH Oot DEGe ERROR 
* TIME RHO ERROR 
1 9403 502 
@) 2 18606 603 
3 27306 7el 
4 48120 709 
e 5 65301 Bed 
fy 6 74301 8eS 
£1 ‘< 82309 $20 
é"5 8 86905 900 
— 9 10007 Ges 
10 1084e3 924 
O 11 116363 928 
j 12 123420 1001 II B-1694 
nas 129120 1006 
us 14 129908 11.20 - 
45 133403 1143 


ELEVATION 
O01 


—_ 
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TEMP (CDEGeC) 
020 
Chef 
24e2 
2307 
2302 
2207 
2202 
2107 
2162 
2007 
20e2 
1920 
1709 
1608 
1506 
1465 
1307 
1301 
1205 
119 
113 
1007 
1001 
925 
920 


16 
ne 
18 
19 
20 
24 
Ze 
23 
24 


1323069 
124404 
122704 
122763 
125204 
1243069 
126146 
120705 
119103 


1107 
1205 
1205 
13-20 
1304 
1306 
1307 
1420 
1308 


© oe 660606060d~€~C« 6 


HEIGHT GIRECTION SPEED TEMP 


FEET DEGREES FIZSEG DEG € 
2300 190. 2007 Chel 
L49Obe 187. 1807 2he2 
6426 1850 1509 2307 
B8ibe 1806 1205 2302 
9836 1736 38e0 2207 

10686 174e Deo “22nd 

11056 1636 301 2107 

11246 1616 306 621022 

1171s 1636 3e7f 2007 

11946 1806 502 2002 

13236 1856 606 1909 

14316 1926 609 1709 

1549 197e Ze? 1628 

16516 1956 605 1506 

17460 1G9&.6 6e5 1h4e5 

1868.6 197. 1101 1307 

19546 1S4.6 1001 1301 

1992e 1926 4e2 1205 

20156 190e 506) 1109 

20856 192e 505 tltes 

213880 1946 CoD «61007 

21646 2010 305 1Ce1 

22220 2206 120 Ge5 


HEIGHT OIRECTION SPEED TEMP 
METERS DEGREES M/SEC OEG C 


7060 1906 603 Zhe? 
1516 187. 5ef Chee 
1960 1836 4e8 2207 
2586 1306 3e7f 2302 
3006 1786 Zet  22et 
326s 17he 168 2202 
337 1636 009 2107 
3436 1616 1e1 2162 
357e 1636 101 2007 
364e 1806 106 2002 
4036 1856 260 1960 
436s 1926 201 1709 
472e 197Ve 205 1608 
503> 1956 200 1506 
5326 198 e 200 1405 
569e 197.e 3024 13¢7 
59660 1946 301 1301 
607e 1926 1e3 1205 
61be 190 lef 1109 
6266 1926 1.0-f—~1. 4-03 II B-1695 
652e 1946 009 1007 
6606 201.8 101 1061 
677e 2206 003° 8 9ed 
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C-B PIBAL SOUNDING 


_ TIME: 0700 DATE: 


BALLOON LAUNCH RAINED OUT. 


II B-1698 


8/22/78 


C-3 PIBAL SOUNDING - 
SOUNDING DATE 8-22-78 ** SUSPECT DATA ** 


BALLOON RELEASED 1330 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CET) 430402 
TIME INTERVAL “CSEEC) 30¢0 
BASE LINE HEIGHT (CFT) 8e0 
THEODOLITE 2@1 THEODOLITE #2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (CEGeC) 
0e90 020 0.0 4205 =Oie 020 
005 2901 1326 4004 202 2403 
120 2761 2006 3708 526 2269 
105 1928 2604 3506 809 2200 
200 1606 2726 32ef7 114 2105 
2e5 1303 Chel 29020 12e2 2120 
320 1365 2202 2803 1220 20¢6 
Bie 5 1420 1908 C704 1ie/ 19 ¢7 
420 1505 20.3 2%eS 1204 1809 
4e5 18e3 2007 2804 1304 1&0 
520 1809 2103 2804 14062 17e2 
5e¢5 19407 2123 2807 1409 1609 
600 2146 2001 2809 1407 1606 
6e5 2305 1906 2904 14¢5 1603 
720 2401 1807 2903 The2 1649 
7e5 2306 180 2809 1420 1507 
8e0 2302 1703 2801 1308 1504 
8e5 2208 1608 2700 1300 1501 
920 2205 1468 2609 1202 14¢8 
925 2206 1308 Zoe? 117 1406 
1020 2301 1307 2700 116 1404 
1005 ese5 1303 2fe2 1105 1402 
1120 2309 1207 2703 113 1400 
115 2405 1205 2fes 1120 1328 
1220 24e2 1203 2703 1005 1366 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


TIME RHO 
1 602 
2 6500 
3 1306 
4 4e9 
5 1865 
6 48e9 

ae 913 
8 69e7 
9 12320 

19 14327 

11 24201 

he 22008 

nS 121063 

14 10360 


1 17704 


ERROR 


508 

609 

Bel 

906 
116 
1207 
1he2 
1504 
1701 
1861 
1903 
2204 
2500 
2706 
2835 


II B-1699 


16 16862 
17 1266 
18 15703 
19 21604 
20 19001 
21 258e2 
Ze 34606 
23 21309 
24 8305 


HET GHT 
FEET 


2236 

58h. 
1074e 
15346 
18816 
19446 
2050.2 
23406 
27236 
30236 
33036 
37216 
409Se 
43906 
44236 
47Ehbe 
48936 
47936 
49296 
50086 
51746 
544860 
5838-6 


Sew -o -O 


a Ae aes 


/ 


OFA 


HEIGHT 
METERS 


686 
1786 
327. 
467e 
5736 
5936 
6256 
7136 
8306 
9216 

1007. 
11346 
1248 
13386 
1348. 
14586 
14916 
14616 
15026 
1527.6 
1577e 
‘i 16606 
17796 


oo © © -O- 6 


C9 0 


O 


316 
3306 
3602 
3903 
49.3 
4204 
46e0 
5063 
4720 


DIRECTION 
DEGREES 


201.6 
1936 
191. 
185e 
1886 
1966 
2016 
21he 
2146 
2096 
21068 
212e 
2126 
204e 
19Be 
197.6 
198.6 
2036 
207e 
2136 
2096 
2086 
2126 


DIRECTION 
DEGREES 


2016 
1936 
1916 
1366 
1386 
1966 
2016 
214e 
21he 
2096 
2106 
2126 
21i2e 
204e 
198.6 
197.e 
198¢ 
2036 
207e 
Zi se 
2096 
2086 
21ce 


SPEED 
FT/SEC 


2504 
21.20 
2307 
3209 
3029 
2502 
2508 
2620 
2309 
19¢6 
3904 
5302 
£9e1 
3309 
3804 
49e1 
4509 
5509 
3808 
2903 
5409 
T5e2 
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DEG C 


2he35 
2209 
2209 
21065 
2120 
2006 
19¢e7 
18¢e9 
18e0 
1722 
1609 
1626 
1603 
16¢0 
S87 
1504 
1501 
14063 
14e6 
1404 
Thee 
1420 
1368 


LEAP 
DEG C 


2403 
2209 
2220 
2105 
21060 
20¢6 
1967 
1809 
1840 
17e2 
1609 
16206 
1603 
16¢e0 
1Se7 
1504 
1561 
1408 
1406 
1404 
14e2 
1420 
1328 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


PALLOON RELEASED 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL (SEC) 


BASE LINE HEIGHT. CFT) 


TIME 


0-0 
065 
120 
1¢5 
200 
2e5 
320 
3e5 
4e0 
4e5 
520 
525 
6<0 
605 
700 
7e5 
820 
6e5S 
920 
925 
1020 
10065 
1120 
1165 
1200 


8=24-76 


700 MST 


22 


205 


420402 


3 


THEODOLITE 81 


AZIMUTH 
° Oev 
29202 
34102 
34803 
552.05 
35605 


020 
8e 0 


ELEVATION 


0.0 
5905 
33065 
22e5 
2003 
1308 
1708 
1728 
1708 
130 
1802 
1804 
1325 
1807 
1367 
1305 
1803 
186062 
1301 
18e0 
1729 
1729 
1707 
17e6 
1704 


THEODOLITE #2 


AZIMUTH 
4265 
40e4 
3506 
2806 
2465 
2222 
2123 
21601 
2101 
2102 
2163 
2128 
2205 
2220 
2325 
2401 
2406 
2500 
2501 
2501 
2409 
Chel 
2405 
2401 
2307 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


TIME 


1 
2 
5 
4 
5 
6 
7 
8 
g 

10 

11 

a2 

13 


14 
15 


RHO 


3201 
2102 
1123 
1009 
808 
3961 
5200 
2004 
12507 
5020 
9123 
B2e2 
935 
8305 
9405 


ERROR 
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ELEVATION 
-001 


TEMP CDEGeC) 
020 
11¢4 
12e2 
1301 
1420 
1326 
132 
1209 
125 
1202 
1128 
11¢e5 
1101 
106 
1020 


a EE Se Ee ee ee a Oe eS | Pe 


oa Oo oO. 


Or 3 


OFFA 


1318 
16604 
15902 
186063 
14465 
11967 
12001 
10401 

8908 


HEIGHT 
FEET 


2636 

457e 

7336 
1024.6 
13036 
15346 
18066 
2010 
20736 
24780 
266560 
2980s 
32196 
35486 
37556 
40216 
42586 
45256 
48466 
51266 
54156 
5637-6 
58866 


HEIGHT 
METERS 


80° 
1396 
22he 
3126 
3976 
46806 
5506 
6136 
6326 
7556 
8126 
9086 
981-6 
10816 
11456 
12256 
12986 
1379.6 
1477. 
15626 
16506 
1718. 
179 he 


2508 
27e2 
2809 
308 
3206 
3463 
3509 
3765 
38e7 


DIRECTION 
DEGREES 


1626¢ 
1736 
1766 
183 
1898 
196e 
2006 
2046 
2020 
2036 
21i6¢ 
2126 
2tt* 
2126 
2136 
2126 
2OGe 
205e 
2036 
2016 
2006 
197. 
1936 
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DEGREES 


1626 
1736 
1766 
1830 
1896 
1966 
200.2 
2C4Le 
20260 
2036 
2tte 
2126 
211¢ 
21260 
2136 
2126 
2096 
2056 
2036 
2016 
2006 
197. 
193.e 


SPEED 
PIZSEC 


116 
2802 
3500 
3409 
3305 
3009 
2603 
1600 
2146 
2409 
2420 
2607 
2725 
3029 
2823 
2303 
2801 
325 
3401 
S2ec 
3061 
3001 
2606 
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C-8 PIBAL SOUNDING ‘ 
SOUNDING DATE 8-24-78 


BALLOON RELEASEC 1330 MST 


RASE LINE ANGLE 22205 
BASE LINE LENGTH CFT) 4804e2 
TIME INTERVAL a¢ SEC) 3020 
PASE LINE HEIGHT CFT) 8e0 


THEODOLITE 81 THEODOLITE #2 


o 


o © 


oy 


TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP COEGeC) 
020 0.0 020 4205 -001 000 
005 609 1107 415 lez 2905 
120 104 1207 3307 302 2806 
105 121 101 2708 466 27el 
2¢0 0e5 88 24e7 4el 2608 
2e5 126 Vel? 2208 40 2620 
320 Zia laws 2ta7 he2 2506 
3e5 526 8e9 2103 Se2 2503 
420 Vel 1001 2104 603 2500 
4e5S 8-8 1007 21206 609 2404 
520 9e7 1025 21065 6e6 2309 
505 1009 904 2107 604 2303 
620 11.7 Bef 2165 6e1 2309 
605 118 8e6 2161 602 2300 
720 1220 804 2009 6e1 2329 
705 12065 820 2007 601 2207 
820 1329 728 2009 Ee1 2204 
8e5 1304 728 2029 6e1 2202 
920 1307 708 20038 601 2109 
925 1401 Tel 2120 6e2 2126 
1020 1407 708 2 te2 603 2104 
1065 1468 709 2120 604 2161 
1120 1501 729 2101 6e5 2009 
1165 1504 809 2102 6e7 2003 
1220 1508 8e5 2103 Vee 1907 


COMPARISON OF REAL ERROK WITH Oot DEGe ERROR 


LIME 


OMNAVUEWN = 


ERROR 


4.65 

604 

8e7 
1020 
1126 
1304 
1520 
1661 
1705 
13804 
1969 
2106 
2209 
2309 
2509 
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O 
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16 
17 
18 
19 
20 
21 
22 
23 
24 


8203 
6209 
3901 
2908 
78e7 
62¢8 
8707 
1408 
20228 


HET GHT 
EEET 


41e 
3196 
5166 
5606 
6106 
7366 
9926 
12506 
14636 
15106 
1512.6 
15516 
16516 
16916 
1789 
13156 
1897.6 
19956 
20426 
21676 
23096 
239260 
2567 


HEIGHT 
METERS 


136 
97° 
157e 
1716 
18680 
22he 
3026 
3816 
4466 
4606 
L61e 
4736 
5036 
5156 
5456 
5536 
5786 
|=“ Be 
6226 
6616 
704.6 
1290 


2607 
2708 
2902 
2909 
3162 
3208 
3307 
3304 
3605 


DIRECTION 
DEGREES 


1816 
1806 
1806 
1826 
189% 
1946 
199 6 
20360 
2036 
2026 
201.6 
19660 
1946 
197. 
2006 
2036 
1996 
2026 
207e 
2916 
1996 
2186 
29036 


DIRECTION 
DEGREES 


1876 
1806 
180.0 
1826 
124.6 
19h. 
1996 
2036 
2036 
29026 
2016 
1966 
1946 
197. 
2006 
2930 
19Ge 
2026 
207e 
201. 
1996 
218e 


SPEED 
FT/SEC 


2302 
4268 
3607 
288 
3202 
32e5 
2508 
2303 
2203 
2305 
30683 
25904 
2220 
2807 
2602 
1862 
2403 
19065 
19¢3 
2703 
2302 

600 
2606 


SPEED 
M/SEC 


7el 
130 
11e2 


“-NoOWUNW CO WO O 


DB-=-WOOFUONN © 


TEMP 
DEG C 


2905 
2826 
Zev 
2608 
2600 
2505 
2503 
2520 
2464 
2309 
2303 
2320 
2309 
2300 
2207 
22e4 
2202 
2109 
2166 
2104 
Clwt 
2009 
2003 


TEXP 
DEG C 


2905 
2806 
2rer 
2608 
2609 
2506 
2503 
2500 
24hed 
2309 
2303 
2300 
2300 
2320 
2207 
2204 
2202 
2109 
2106 
2104 
2161 
200e9 
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C-8 PIBAL SOUNDING ; 
SOUNDING DATE 8-25-78 


PALLOON RELEASED 715 MST 





PASE LINE ANGLE 22205 
BASE LINE LENGTH (FT) 480402 © 
TIME INTERVAL -CSEEC) 3020 
BASE LINE HEIGHT CFT) 8e0 
THEQDOLITE &1 THEODOLITE #2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGesC) 
0.0 0290 020 4205 -O01 0.0 
005 30102 4heb 39e1 209 1509 
120 31502 4504 3508 608 1800 
105 327el 5201 3403 108 1897 
200 33607 5406 3309 1420 1820 
205 S4he?/ 5507 S202 1720 1703 
320 35420 5509 3309 1961 1605 
305 9.0 S17 S302 2061 1507 
4eO 1926 4605 Shed 2007 1405 
4eS 2406 422 2500 2028 14290 
520 27026 3808 3505 2007 1328 
505 2905 3625 3507 2149 1306 
620 3004 3426 3508 2102 1304 
605 3128 3355 36e1 2106 1265 
720 328 3329 3606 22<0 1107 
705 3365 3302 3609 2203 108 
8eD 3he2 3302 3703 2206 1020 
8eS 3501 3304 3768 2303 9e2 
920 3620 3305 38e2 2308 8e3 
eS 3663 3304 3&e2 24e1 7e5 
10.0 3601 3209 3802 2405 626 
105 3603 330 3803 2406 508 
1120 36e7 32e7 3805 Chef 5200 
11e5 3628 3204 38e5 2408 40 
1220 3604 3220 3820 2500 320 


Seer ies bi 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


TIME RHO ERROR 
1 2302 405 
2 Bed 520 
3 726 506 
4 S704 601 
5 Tel 608 
6 13609 7e3 
ey Ge2 8e6 
8 3003 1902 
9 1129 1166 
10 603 1301 
is. 1308 1468 
2 1h07 1606 
13 es 1956 1 B-1711 
14 2608 2020 
15 706 2Oc4 , 1} 


“. 


‘*) 
\ 


FAG O° 6 © 


(ps: 
Ww 


—, 


e 8 @ OC) oO GO oo 


2901 
311 

708 
2309 
5708 
47e@f 
45063 
A507 
1720 


HEIGHT 
EEET 


26460 

5836 

968s 
12896 
16556 
1947.0 
23716 
27786 
3097-6 
33896 
38066 
42120 
47056 
5094. 
52556 
56136 
5937e 
634308 
66936 
73636 
T4216 
77636 
81336 


HEIGHT 
METERS 


Bie 
1786 
2956 
3936 
517e 
5936 
7236 
847 
Dhhe 

10336 
11606 
12846 
143h6 
15536 
16026 
17116 
18106. 
19336 
20406 
22hhe 
22626 
23660 


2106 
2205 
23siaf 
2409 
2703 
2704 
28ef 
50e2 
32e7 


DIRECTION 
DEGREES 


136° 
1626 
1866 
1°16 
208 e 
215 
21S 6 
2216 
2206 
2186 
216e 
217e 
2216 
22be 
2286 
2286 
23906 
22he 
2172 
21fe 
2256 
2206 
21he 


DIRECTION 
DEGREES 


1366 
162e 
186e 
1918 
2086 
2146 
2196 
221e 
2206 
218. 
21660 
217. 
2216 
22660 
22860 
2286 
2306 
22he 
elite 
217 e 
2256 
2206 


SPEED 
FT/SEC 


906 

Be7 

7el 

8e2 

Be4 
1508 
2be2 
2801 
2704 
2904 
3107 
3340 
2903 
1508 
1207 
1507 
1725 
19¢5 
2908 
2101 
1201 
2302 
3306 


SPEED 
M/SEC 
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C-B PIBAL SOUNDING 


TIME: Ag basd DATE: 8/25/78 


DOUBLE THEODOLITE DATA NOT REDUCED. 
SIGE #2 G#OST BALLOON. 
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C-B PISAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE LINE ANGLE 


BASE LINe€ LENGTH (CFT) 


HIME INTERVAL CSEC) 


BASE LINE HEIGHT (FT) 


Oouuw fr FWY 
2 @©eee8e8 © @ @ 


OM OoOWOUWOWU OWS 


a | 
e 


7e5 


700 


8-28-75 


MST 


22 
480 
3 


THEODOLITE 321 


AZIMUTH 
029 
S4e1 
6463 
7307 
99002 
11061 
11846 
12907 
13907 
15002 
1603 
16866 
172e1 
17620 
130.0 
18302 
18605 
13861 
19123 
194061 
19604 
19704 
196e¢1 
19229 
18504 


205 
4e2 
020 
Bel 


ELEVATION 


020 
6406 
6409 
6648 
67e1 
6606 
6605 
636 
6265 
6004 
$8e5 
S401 
5008 
466 
4328 
42e7 
4220 
4204 
4460 
4604 
493 
5207 
Sée1 
6002 
6401 


THEODOLITE #2 


AZIMUTH 
425 
4265 
4305 
4425 
4602 
48e3 
5002 
5302 
5507 
5949 
6208 
685 
%le2 
8604 
Gbe4 
10403 
1138 
1185 
12063 
11902 
1136 
10602 

97¢5 

5801 

8108 


COMPARISON OF REAL ERROR WITH 9021 DEGe ERROR 


4 
i 
= 
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SOON AU RFWN = 


ab 
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= 3 = 
eFWN 


RHO 


3004 
1106 
920 
8e8 
178 
207 
1129 
1004 
9e1 
17e2 
926 
6207 
108 
4126 


ERROR 
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eeevsveeet ee eeee 
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ELEVATION 

-001 

306 

604 

9e3 
119 
1406 
1726 
2067 
2420 
2708 
32e2 
3606 
4101 
4504 
49e4 
5204 
5565 
58eU 
6201 
6504 
69e1 
7005 
7001 
6800 
6503 


TEMP CDEGeC) 
020 
80S 

1065 
1027 
1120 
1102 
115 
11¢7 
1220 
115 
1120 
1025 
1020 
905 
9e0 
8e5 
8-0 
7206 
7e3 
720 
607 
6e4 
Sef 
5e0 
4e3 


16 
nie 
18 
V9 
20 
au 
22 
235 
24 


108 
S2e4 
B4e5 
3706 
8920 
3302 
1561 
1401 
1220 


101 
106 
10:3 
11.20 
11¢2 
11085 
1Te:7. 
1220 
1265 


HEIGHT DIRECTION SPEED TEMP 


BEET DEGREES FT/SEC DEG C 
317e 2Chhe 4e5 808 
5736 2640 368 105 
B44e6 2996 4el 1007 

10866 3236 503 8611029 

1317e 3366 6e1 1102 

15996 33660 703 115 

1869¢ 3490 8e8 1107 

213864 36 10.20 1220 

24176 116° 1204 1105 

2Ui-te 15e 1506 1120 

294360 %e 18e9 1005 

329660 8s 2008 1020 

35336 18.68 2104 905 

3777fe 26e 183 9-0 

40016 32e 1663 EeS 

4298e 37e 1208 820 

4567e T5e 829 706 

43226 1166 823 7e3 

5102. 1456 925 720 

PW ger 1706 928 6e7 

5678e 2016 1001 604 

59386 2206 1463 Sel 

61936 22956 1709 520 


HEIGHT. DIRECTION “SPEED LEMP 
METERS DEGREES M/SEC DEG C 





976 Zhhe 14 808 
175e 26660 102 1005S 
2576 25990 1e2 1007 
3316 3286 1¢8 1160 
4026 3360 10¢9 1102 
487e 3366 2e2 «1105 
5706 3490 Z2ets Vet 
652e 30 320 1220 
737e 11. 308 1165 
8286 15e 408 1100 
897e Ge 508 1005 

10056 Be 603 10¢0 
1077e 186 6e5 905 
11516 2&e 5.6 Ged 
12206 32e 520 8e5 
13106 370 309 8e0 
13926 75e 2e4 708 
14736 1166 Ze? 703 
eri 1456 209 720 
638e 1706 300 bef 
17316 201s 301 6e4 II B-1717 
1810. 2200 he, Se7 


SCUNDING 
DATE e425 7 78 


SPEED 


Cea Binr eieiellle 


PvE 7 cic 


TEMPERATURE 


WIND 


WIND CIRECTION 


i1.co 






EES 


o0°hZ 90°92 GpFst 02° oo-d° 


cl 
SOSd0NNH NI {(SuJ 


I 20 °S 00h 
Law) 30nliids 


§.00 


Od"he a0 "de cas! O30" 21 "g 
SUSdONNH NI (Saat aw sun brt 1g 


5.06 
IN HUNDREDS 


4.00 


OD*h2 20°02 Q0°St oe er 00° 00°F oa! 
SUSYdONNH NI (SH3135W) SUOALILW 


9.60 
CELCIUS 


IT B-1718 


CS Use SO vo yal SOs cb ell 
Od°0€e 99°OST Ope. Sor oie) 2 0s Soo cri ed ose en Nee 00 01 









"0 00° h- 
(Sd4l sw) 


00 


00h 
SOSYONNH NI 


"& 


Ov 


TOAYUSINI QNOJIS-OE LY IDEWAS 
NISTEO Le BON IB A Ss kd Ol Da Soe ie eid 
Gi 786 4G" 4L00 O02 4WIl 


INIONADS IGEtda g- J 


II B-1719 


>, 
t ) 


Aaa 


o 


c) 8 


C-B PIBAL SOUNDING 


SOUNCING DATE 


8-28-75 


BALLOON RELEASED 1430 MST 


BASE LINE ANGLE 


BASE LINE LENGTH (CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (CFT) 


105 


— 
SOO MMNNDOAUUNFE FWW NP 
eeernreereeeeeee @ 8 @ 
MOownouwmowmnowmnowvwsouvwownoeowne 


1120 


22265 
4804e2 
3009 
8e0 


THEODOLITE &1 


AZIMUTH 
0.0 
6125 
85e1 
8403 
8601 
9129 
9703 
G98e5 
191¢1 
10404 
10563 
10220 
10261 
1013 
10161 
GGe7 
9705 
9448 
9202 
3929 
8546 
823 
8003 
7904 
78e1 


ELEYATION 

020 
7007 
59e7 
5706 
5609 
59e7f 
6104 
6125 
6123 
6008 
5701 
5509 
5208 
5209 
516 
5008 
5009 
4808 
47el 
4603 
44e5 
420 
3925 
3828 
3726 


AZI 


COMPARISON OF REAL ERROR WITH Oot DEGe E 


— 
= 
= 
m 


ODN OU FWD = 


RHO 


3609 
1009 
1807 
Ge 
26038 
1e4 
12028 
20508 
30207 
8807 
30606 
9705 
16125 
3709 


ERROR 


— 
SCODONOAOOAW & 

eecusecsee#e » 
WOoOOoOnmunonusa 


II B-1720 


THEODOLITE #2 


MUTA 
4205 
4305 
4£6e5 
48e4 
500«2 
5202 
S404 
S7e4 
6002 
6304 
6460 
6705 
68e7 
69e2 
6902 
696) 
6809 
636 
681 
67e3 
6609 
66e7 
6606 
6601 
6505 


RROR 


ELEVATION 

-00.1 

4eS 

926 
13e1 
163 
2004 
2408 
27e5 
3002 
3165 
3123 
3205 
3340 
3302 
3302 
3228 
3204 
3261 
31067 
3160 
3001 
2804 
2768S 
2lel 
2709 


TEMP (CDEGeC) 
0.0 
1604 


8e6 


CoOoOC SBS SB BNNWWRE FF WWM sa) 
eeeee#e#ee8ckes&8tseeseestee ® @ 


OMN ACK ONDA COW] AN O® NM 


© 


© 


°2 8 6 @ 


eo 68 8@ 6 6 8 6 » 


i) 


16 
1¢ 
18 
19 
20 
21 
22 
23 
24 


14465 
CET ere 
2120 
1&e2 
T1807 

22202 

U3 fen 
7709 

10403 


HETGHT 
FEET 


436e 

8916 
12796 
16606 
21412 
267306 
31436 
3612 
39106 
3937e 
45816 
4877e 
50266 
5078s 
51006 
517he 
53966 
5540.6 
56606 
58816 
59636 
64336 
65016 


HEIGHT 
METERS 


1336 
272e 
3906 
5066 
6536 
815e 
9586 
11016 
1192.6 
12006 
13966 
14866 
1532e 
15486 
15546 
1577e 
16456 
16896 
17256 
17936 
1317. 
1961.e 
19826 


DIRECTION 
DEGREES 


2656 
269e 
267e 
23he 
3066 
293 0 
2956 
3066 
29860 
2707. 
27be 
27be 
2668 
2556 
2336 
24306 
Chhe 
23he 
23660 
2396 
2hhe 
Chhe 
238e 


DIRECTION 
DEGREES 


2656 
2696 
2hle 
28hbe 
3066 
2996 
2956 
3066 
2986 
277e 
27be 
C7 be 
266be 
2556 
2336 
2470 
Coho 
23he 
23660 
2390 
24khe 
C44e 
23860 


SPEED 
FI/SEC 


— => —» ry 
VNU OMOWM OS O Oo 


VN DOA A OS Oo © 


1104 


SPEED 
M/SEC 


VN ONUE FWA AB PFWOFWWHNNNNDN WR 


NE OPFPOWOUNNAWOMOOCONWWOF AN 


826 


SOMP SAaInnNnwWwwre Fuunsy 
eeee5uoe3uxwseeeeee @ 


NOSEFaON AOU] ON WM 


So 
© 


-O0e2 


II B-1721 





\ u U Se 
LQ] 
™ 
ai 
faa) 
GAlla lao Sdanead QNOJ3S/SHI1LINW = 
00h! 90°6 00 °h elias 00°cel 00 °8 00h 90705 00°00¢, 
ae “s S = 
© ie) (ta) 
ad ad - 
a a & 
oD 2/28) en 
i= Fo ie 
— =t 4 
Th a 4 
oc mca Oe 
A) a] ae) 
qm om om 
=z = = 
Mm m m 
P| ee na 
mom mm hrm 
-y pate) 0) 
au au 60 
& = 
oz ead az 
2g 15 AB 
S S S 
RS RS RS 
2mm pn a 
ow eu 5 
ww Ww wo 
ine) to ine) 
ps c= = 
2 = = 
(ep) © Oo 
JUNLbyIadWal Q34GgS ONIM NOIJQ34I0 ONIM 


G27Ge7s sige DEAT JAWIL 
INIONNOS WSid g-3 


SOAGONMHS NI. (Sealand dstae, LSai 
on"2€ 00 °S2 3) "he 0002 90°91 On*21 00'S 00*h 00°0 





0° 


00°9 00°h 
(SY4l4wW) 


SOSYOGNNH N1 


00°& 


TAGSLNI ONDJAS-OE LY IWAWAS 
NISIYD LY HINAHT - AYDLIArbYL Wald 
Gi/8e/6 Alba DENT AWIL 


JNIQNADS WWeid a-J 


« © 


II B-1723 


* C-B PI3AL SOUNDING 


e SOUNDING DATE 


RALLOON REEKEASED 


BASE LINE ANGLE 


OY 


BASE LINE LENGTH (CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT CFT) 


= 6 


co 
= 
Ww 


OM 
. 
no 


oi -e 


TIME 


ey 8 Oo 6G OO 


“ow 
ODBDNAUEWND = 


a, 
oa 

—_ 

_ 


a) 
> 


B=30-—76 


700 MST 


22265 
4804e2 
30090 


THEODOLITE 8&1 


AZIMUTH 
020 
31°20 
33605 
14¢0 
1703 
1407 
10e2 
1121 
1320 
1205 
106 
Ge2 
1004 
Gel 
1369 
1464 
1468 
15e2 
15e2 
1504 
1602 
1638 
1802 
1904 
2106 


ELEVATION 


0.0 
8520 
7905 
6905 
6205 
6002 
5709 
56e2 
$304 
5008 
49e7 
4849 
479 
4601 
4409 
4204 
41403 
40e7 
403 
39e7 
3809 
3802 
3705 
3704 
3703 


ERROR 


— 2 — 


"COC 'OWANAOUUWUE & 
eer eee eeee eee e 


WPF OWWONUDO FS OU Oo & 


THEOCOLITE #2 


AZIMUTH 
4205 
42e0e2 
418 
41e1 
4004 
3902 
3707 
3609 
3600 
3465 
3303 
3200 
311 

3007 
3004 
3020 
2905 
2901 
2826 
2803 
28e2 
2801 
2306 
2909 
2909 


COMPARISON OF REAL ERROR WITH Oct DEGe ERROR 


II B-1724 


ELEVATION 

-Oe01 

3e1 

4e9 

709 

Gel 
1126 
1420 
1506 
1609 
183 
1905 
2007 
2106 
2220 
2204 
2209 
2303 
2307 
2401 
2404 
2405 
2406 
Chel 
2520 
2505 


TEMP (DEG eC) 
0.0 
1004 
1102 
12¢1 
130 
1340 
1360 
1320 
1320 
1208 
1204 
1201 
1107 
1103 
109 
1023 
Gel 
Gel 
8e5 
70S 
7e3 
607 
601 
504 
4e6 


Lae 4 


ww 


LS 


YW 


ww? 


ww 


Ww 


XJ 


bed 


16 
ie 
18 
tee 
20 
21 
22 
23 
24 


2607 
2207 
1861 
3502 
33e3 
38e9 
6726 
6420 
6102 


HEIGHT 
FEET 


26860 
4216 
707 
9016 
11146 
1395e 
161hbe 
1844.6 
21196 
233660 
25 78e 
28416 
29426 
32756 
35760 
38256 
4060. 
42836 
45006 
4721. 
493lhe 
51626 
54056 


HEIGHT 
METERS 


82e 
1286 
2156 
2756 
3406 
425e6e 
4926 
5620 
646 
7126 
T8660 
86660 
B97. 
9986 
1090. 
11666 
12386 
13056 
1372e: 
14396 
15046 
1573's 
16486 


DIRECTION 
DEGREES 


157e 
198. 
20de 
194.6 
1826 
1860 
197.6 
19hLe 
1856 
179. 
188.¢ 
1906 
2056 
2066 
1996 
199 ¢ 
197. 
197. 
2026 
2056 
Z2ize 
219% 
2C2he 


DIRECTION 
DEGREES 


157e 
198 
204e 
1946 
1826 
1866 
197. 
1946 
1856 
1796 
1886 
190.6 
2056 
2068 
1996 
199 6 
197 
197. 
2026 
2950 
212e 
2196 
22he 


SPEED 
FT/SEC 


— — 


= 
MOC MOO AND AGM SE = 


— 
OMWN OC OONMOW & OW ON WG 


= 
S ¢) 
e 


eS 


SPEED 
M/SEC 


UF FR EWWPEUUN NWN WWD NAD | OO 


NWWFSPUOAFWOWWAON (—- WUW HOP WPe 


TEMP 
DEG C 


1004 
1102 
1201 
1340 
1320 
1320 
130 
1309 
1228 
1204 
1201 
1107 
tiles 
109 
103 
9e7 
Gel 
8eS 
709 
7e3 
6e7 
601 
504 


TEMP 
DEG C 


1004 
1102 
1201 
1300 
1320 
1320 
1320 
1320 
1208 
1204 
1261 
1107 
113 
1009 
10.3 
Ge? 
Gel 
8e5 
709 
703 
6e7 
6e1 
504 


II B-1725 


00°S! 


GN19733 $334930 ONOI3S/Sud14W 
30°21 00°6 09 "h, 90 °9 O0°h o°2 90°q., 
2 2 
(ep) Oo 
» e 
OD 3 
i. 
—7 
=| 
= Y 
om 5 
= 
mM 
pa — 
mwrm tw 
a2 
aw 3 
D @ 
Oz 3 
ak 
[= 
am 2 
ao o 
WwW 
nm By 
ee = 
o 2 
ise) io) 
AYA LEYIdWIL O43dS ONIM 


SL/0€/& 4lbd O02 4WIil 
JNIGNADS Wald g-3 


SOnLTiVs 


d13W) 


SY 


NI f 


SO4dQNNH 





NOTIIAYTO ONIM 


OND) vin 


"g 
aGAki ia 


oD) 


OD°e¢! 


II B-1726 


(Sdi1 4h) 


On*e! 





00°01 





SUSdUNMH sNd © s(SGebaWik = iGo elo aM 
00°& 00°S 00 "h on'2 00 °O- 00° e= 00°h-, 


00°F 
HLYON 


00°S 
H1INDS 


Gl 


00 
(SY35Ll4w) 


00°0¢ Oar St 


SOSYONNH NI 


ON fie 


TYAYSLNI ONDIIS-O€ LY WAWLS 
NIDIYO LY HOINNE) - AYDIIACSYL Weld 
BL7/UE7E Alou OGL AWIt 


JINIGNOOS. Wald 8-3 


II B-1727 


Qo © 


C-B PIBAL SQUNDING 


SOUNCING DATE 


3-30-78 


PALLOON RELEASED 1415 MST 


BASE LINE ANGLE 


BASE LINE LENGTH CFT) 


TIME INTERVAL CSEC) 


BASE LINE HEIGHT (CFT) 


ODOONNAOUUW SE 
eeenreee8et8 © @ 
OMWOMO WVOwWowmow 


10. 


= 
So 
e 

Ww 


1120 
115 
1220 


22205 
4804e2 
3020 


THEODOLITE 4&1 


AZIMUTH 
020 
1022 
9466 
9629 
97¢5 
9506 
9309 
9203 
9109 
G127 
90.28 
90.0 
885 
8720 
8546 
B4e4 
8420 
8309 
8109 
B0e7? 
80.0 
T7987 
7902 
7805 
77e7 


ELEVATION 


0-0 
2420 
2505 
2506 
2405 
2308 
22e2 
2104 
2005 
1904 
1861 
1607 
1507 
1S83 
1520 
1561 
1529 
1408 
14¢5 
1368 
1363 
Sez 
1209 
12& 
1208 


8e0 


THEODOLITE &2 


AZIMUTH 


42e5 
5004 
5606 
62¢9 
6509 
6709 
6903 
70035 
7105 
7209 
7305 
7309 
7420 
7346 
7301 
7320 
7300 
T2ef 
7109 
7104 
71e1 
711 
713 
7125 
145 


COMPARISON OF REAL ERROR WITH Oe1 GEGe ERROR 


TIME 


= ad od ad od =3 
AFWN RS SCUOONAUEWN = 


RHO 


16007 
1116 
2002 
1201 
2009 
44e0 
Zhe2 
49e2 
39e1 
TheSs 
506 
4306 
89e6 
1504 
43069 


ERROR 


SSN esos es 
Wer Ne] Oon wv 
er» ee e@ @ @ @ 
COUN GON Oo O&O 


= 
N 
e 


II B-1728 


ELEVATION 

-001 

509 

fel 
1120 
123 
13.1 
1209 
1302 
1361 
1349 
1203 
11ef/ 
113 
1120 
1102 
114 
115 
11e2 
1120 
1006 
1004 
103 
10¢1 
1Ve2 
101 


TEMP (DEGeC) 

020 
26e1 
2620 
2405 
2209 
2128 
2162 
2026 
20020 
1904 
1808 
18038 
1898 
188 
1863 
17238 
1704 
16209 
1665 
1605 
1605 
1605 
16¢5 
16065 
166 


16 
ae 
18 
19 
20 
21 
22 
23 
24 


2001 
08038 
8305 
74e1 
3308 
6429 
11707 
15101 
30804 


HEIGHT 
FEET 


437. 
838s 
13606 
16516 
1940.6 
20916 
2S hCe 
24606 
262660 
26626 
26706 
27666 
28586 
3015e 
32916 
3407. 
34796 
34356 
34606 
348360 
3547. 
37396 
41766 


HEIGHT 
METERS 


1336 
2568 
4156 
5036 
S91.e 
637-6 
T0660 
750e 
800. 
8116 
814e 
8436 
871° 
9196 
10036 
10386 
10606 
10476 
10556 
19626 
10816 
11406 
12736 


2603 
C704 
2726 
2920 
3029 
308 
3301 
3609 
4007 


DIRECTION 
DEGREES 


275e 
CThe 
2510 
275 
265e 
262e 
Cb4e 
269° 
CObs 
2E1e 
CST e 
251 
2hhe 
C436 
2516 
247e 
226 
2296 
Chile 
24be 
252e 
2536 
252e 


DIRECTION 
CEGREES 


2756 
C7he 
28160 
2756 
2E5e 
2b2e 
264be 
26Ge 
Cbbe 
2618 
257e 
2516 
244e 
248 
2516 
2470 
228604 
2246 
Chale 
2466 
2526 
2536 
25260 


SPEED 
FT/SEC 


303 
3265 
3003 
2601 
250% 
2620 
24e7 
2509 
2609 
2448 
2304 
2802 
24ef 
2903 
2561 
1504 
1307 
1704 
2463 
1706 
2504 
5705 
71le2 


SPEED 
M/SEC 


SAN CUNWPF UN DN WON DWNNNNDOOONO 
ecoeeeecese ete GC eeeeete © &© © © @ 


NU ODOFRPWNAN OUR NAM OW O CON oN 


%— — 


TEMP 
DEG C 


28e1 
2600 
2465 
2209 
21238 
2102 
2026 
2020 
1904 
1808 
13068 
18e8 
18e8 
1803 
1723 
1704 
1609 
1605 
1665 
1605 
1605 
1605 
1605 


TEMP 
DEG Cc 


2801 
2600 
2405 
2209 
2108 
2102 
2026 
2020 
1904 
1808 
18e3 
188 
18¢e38 
1863 
1708 
1704 
1609 
1605 
165 
16¢5 
1665 
1625 


~ 1605 


IT B-1729 





SPREE G3354930 


O° he 00° D2 





JYALSYIdWdl 


00°91, 


ONE 3° 


00°S 


(os aa 
(Sd314W) 


SOnLIidy 


00° he 


GSL/UE/E JL 
INTONADS 


ONO94S/Su414W 
00°ST 33°6 


Q44gS ONIM 
STht swWid 


Nee td das 


2) 


oa 


O0-E 
JONLIL1S 


1S 


wl. 


90 
(Sd41 5h) 


Ov'eT 


00°0Se¢ 


oad Jad 


00 °O0S¢ 


00 °Ohe 





NOIJOSYIO GNIM 


II B-1730 


00 022_ 


0)” 


ODE 


SOALILA 


09" 2 
(Su314W) 


on °hg 00°9S 


SUSdONTH NI (Sealant sea osm 
00°Sh 00°Oh On * ee anh 


00 °S 


fSdjlsw) 


00*e! 


O0°ST 
SOSYONNH NI 





00°O0e¢ 


TUAUSINI OQNDIAS-OE Lb IDEWAS 
NIDIYD LB HONABT - AYDLOArbYL Weld 
SL/0676 - abou site anid 


INIGNADS IWWEid a-J 


e 


II B-1731 


“ONT 


“J1IVHS 110 1VLN3G1990 
8Z6L *1LsnNony 


O02 waTlvyl 
LOVYLl I-39 


SZ 


SL 


SUL 


SL 


oN 


SUL 


ee 


ON 


SL 


~ 


Sle 


ON 


II B-1732 


WILOL ATHLNOW 


SW3LSAS YIHLO 


WILSAS 
NOILISINOIY Viva 


¥dqu0I3u 
INIOdILINW 


LN39uYdd 
LYOd3u¥ AINIIIISI3 


5 


OOL 


OOL 


*dI93ud 


OOL 66 66 66 

OOL 66 66 66 
wo0z wos LH 

Luvd als als *SYFANT 


“INI SFIVHS T10 TWLN301990 
8Z6L *Lsnony . 

O2e suave 

LIVudS 4-3 


66 9/ 
66 
0 
9/ 
LH 
ONIXIW dW3l 


L6 


L6 


aM 


96 


96 


SM 


IT 'B=1733 


TWLOL ATHLNOW 
SW3LSAS YSHLO 


WALSAS 
NOILISINODDY WLYG 


YdduOISY 
LNIOdILINW 


LNI9Ydd 
LYOddy¥ AINSTIIIS4AI 


= 


II B-1734 


06 L6 - 06 OOL OOL 66 66 66 66 STVLOL ATHLNOW 
SWILSAS YSHLO 


0 0 0 0 0 0 0 0 0 WILSAS 
NOILISINDIY Viva 


06 L6 06 OOL OOL 66 66 66 66 ~ ¥ddYOIIY 
LNIOdILTNW 


HWN VH9 DHL sey COS £9 CON X ON ON 


“INT S3TVHS TIO TVLNIG1990 
8Z6L *1SNONy 
€@ wATIVUL 
LIVaL “Gi=3 LN394Ydd 


LYOdduY AINIIIISSI 





Lae] 


66 


66 


wo9 
aM 


OOL 


00L 


woe 
aM 


66 OOL 
0 0 

66 OOL 
wot wog 
aM SM 


INI SF1VHS 110 TVLN301990 


8Z6L *LSNONY 
Cc. da IVa 
LOVEE Gz) 


66 


woe 


OOL 


wot 
SM 


66 


“ave 
uv 10S 


66 


“Sud 
“ud 


99 


99 


09 


II B-1735 


STVLOL ATHLNOW 


SW3LSAS YSHLO 


WILSAS 
NOILISINDDY viva 


YdqduOIIy 
LNIOdIL NW 


LN39Y3d 
LYOddy¥ AINIIIISSI 


® 


G8 OOL 
$8 OOL 
J3ud Luvd 


OOL 86 
OOL 
0 
86 
wot -09 
Hu 1d 


“INI SFIWHS TI10 1VLN301990 


8Z6L “1Snony 


YATIVUL 


LIVE 4=9 


OOL 


WOT 
dw 


II B-1736 


0 SIWLOL ATHLNOW 


SW3LSAS YSHLO 


0 WALSAS 
NOILISINDIY WLvG 


0 SEINE 
INIOdIL NW 
wg 
GM *40H 


LN39Ydd 
LUuOdid AINATII 444 


>? 


II B-1737 


06 0OL OOL 66 STIVLOL ATHLNOW 
06 OOL OOL 66 SWILSAS YSHLO 
W3LSAS 
NOILISINDDY viv 
YdqduOIIY 
INIOdILINW 
wot wot wot 
Luvd dWL aM SM 
“INI S31VHS 110 TWLNIGII9I0 
8/6L *1LSNONy 
evi; ALis 
IVa 4-3 IN3IYdd 
LYOd3u AINATII4ASI 


2 
# 


“INI 


06 60 

06 6v 
wot 

Luvd dwt 


“J1VHS 110 1VLN301990 
BZ6L * LSNONV 

SOLUS SEBS 

LIVEES G50 


> 


6t St 
6b 8b 
WOT wot 
GM SM 


II B-1738 


SIWLOL ATHLNOW 


SWALSAS UYSHLO 


‘ 


W3LSAS 
.. NOILISINODIY VLG 


SEICNONENY 
ANIOdILNW 


LN39Y3d 
LYOddu AONSIIIA43 


<r) 


gl/Bn 0°82 6L 6L G 
eu/6n 0°8 EL 61 v D 
eu/6n 0°08 Sl 61 € i 
eu/6n 0°08 vl 6L 2 a 
eu/6n 0°18 8L 6L L AHL 3NOZO a 
eu/bn 6°12 00 L G 
eul/Bn €' 2 00 v v 
eu/6n 0°S2 00 82 € 
eu/6n p°S2 00 i Z 
ean Weze 00 OL L AH-172 3LV INDI LYvd 
SLINN an TWA LST Ava SNWa GNIL ; LNANOdNOO 
(Daa) UYNOH aAW 
*“ONI ‘FIVHS TIO TWLNAGIDDNO 
8Z6L *LSNony 
Of YATIVaL 
LOWUL F-9 GOWAGAW DNICITIS LNYGNadSaNI WONWIXWW GAIA 


“ONT 


cu/6n 
eu/bn 
cw/6n 
cu/6n 
cu/bn 


gul/in 
eu/6n 
gu/bn 
eu/6n 
cul/on 


gu/bn 
eu/6n 
eu/bn 
eu/6n 
guu/bn 


sal 


Ay 
Wes 


0°00€ 
OF Ole 
0° OVE 
0°0SE 
0°09€ 


0°009 
0°009 
0°00Z 
O°OOLL 
O°O0LL 


bile 
a le 
9 S¢ 
9°S2 
L° 79 
aNTWA 


‘STWES IID TWLINHdCID00 


8Z6L *LSNony 
€¢ USTIVUL 


LOWaL F-9 


t 


6 
LL 
vl 
vl 
L 


00 
00 
00 
00 
00 


LST 
(9aq@) unox# 


+tao-—N CO NS Or 
— 


— 


Lor 
N 


otnm 
— 


ot 
a 
ra) 


S 

v 

3 

é 

L 4H-8 

S 

v 

€ 

4 : 

L 4H-L AIGIXONOW NOUV 

S 

v 

€ 

é 

L AH-e ALWINITLYVd 
NW GWIL LNINOGOO 

GAY 


SOWAAY ONIGITIS LNAGNSdgqNI WAWIXYN SATA 


ey 


II B-1740 


Ld 


“ONT 


cu/6n O°Lvl 
eu/6n O°eSl 
eu/6n O°LSL 
cul/6n O°LOL 
cu/Bn 0°0 
gu/6n 0°0 
eu/bn 0°0 
eu/6n 0°0 
cul/6n L“0 
eu/Bn 0°0 
eu/6n 0°0 
cw /6n 0°0 
eu/6n 0°0 
cul/Bn O'L 
SLING , aNTWA 


‘STIVES IID TWINSCIDDO 
8/6L °LSNONY 

€Z YAITIVYL 

LWwL G-3D 


L 


asa 
(Daa) uYnoH 


AVG 


S 
v 
€ 
é 
L 4H-L INOZO 
S 
€ 
é 
L 4H-2 
S 
v 
€ 
é 
L 4H-€ AGIXOIG wns TNs 
NW GWIL LNANOdNOD 
GAW 


GOWAGAY SNIGIIS LNAGNEddaNI WANIXYN GAT 


II B-174] 





II B-1742 


eu/6n CAL 00 6L G 
eu /Bn Call 00 OL v 
eul/Bn 6°L2 00 v € 
eu/bn A 00 cc d 
eu/bn 8°22 00 L L AH-V2 JLV INIT LYVd 
SLINOA ANTWA LS1 Ava ANWY aWIL LINANOdNOD 
(aa) uNOH TAW 
°ONI ‘AIWHS TIO IWLNAGIO00 
8Z6L *LSNONV 
tp ALIS 
LOWUL q-3 GOWAGAW ONIGIIS LNSGNAdSqNI WOWIXWW GAIA 


gu/6n 
eu/6n 
eu/6n 
clu/Bn 
cw/bn 


SLINO 


*“ONI ‘@IWHS 


TIO ‘IWLINAGIOO0 
8Z6L ‘LSnony 
9S dLIS 

LOWUL 4-9 


00 9l 

00 L 

00 L 

00 v 

00 El 

LST Awd 
(Daa) unoH 


S 
v 
€ 
Z 
L AH-92 JLWINITLYWd 
-INWY AWIL LNANOdWOO 
AAW 


GOVWAGAW ONIGITIS LNAGNGdaaNI WOWIXWW GAIA 


II B-1743 


THis: 


PAGE LEFT BLANK INTENTIONALLY 


4 
Sj ee oe =a 
— 
yw. 
. S 
mre m ws “4 
= 
3g 
, 
1" 
“+ TIYB-1744 


it 


4 


Fit 











a 








SITE 020 


eet 


SSeS EEE 






oe PERS 
xX | fool wdlesdesalacdd [= 

WIND DIRECTION 

mpeg LD Pool dl ola 








MIXING HT. 






Teed ale alceal a 
INVERSION HT. SN 
| ASS ee ee ee ei 
gremseery toon | | tT ella 
el XT) Ted illd 
dol ee 
PRECIPITATION 
















pees tt 









AE ee Awe 
Ma a a i Fd | 
(2 ei | 


II B-1745 





{RU Seaman | i 
Bak ped PE eal 2} ps ESCO 
aed | |) DES bk ||| 
se 


os ad 
[xpi | tt | 
jt KDA TT oh 
cae“ 
ae | 
La Ki ee 
COCO REC 
Rn nn 


x 
O 
ye) 
= 
Lo 
Zz 
Oo 
eo) 
(in | 
ys) 
fo) 
+O 
a 


fel |fl 3 
moth 2 
ote (fe 
mM itt ig 
S |S |S 
8 ae | 
eye Cc 
@ |e |e 
D lw je 
© © jo 
a) NE 3 


fevcommon | | 1 | DX | Tt tT TTT ee 


II B-1746 


a“ 





PARTICULATE ee CER oe 










STE 056 padvobedeopedmsl«[esewle| ole hal | [haa 
X 

WIND SPEED 10m 

win oreecrxox od | | | D tc to BB | 
xX 

TEMPERATURE 10m 


gap Man aS. oR ME 












II’ B-1747 












Malfunction Codes 


Numerical 

Entry Code 
9000 
9100 
9200 
9300 
9400 
9500 
9550 


9600 
9650 


9700 
9750 


9800 
9850 


9900 
9950 
9980 
9900 


8000 


Letter 


_Code_ 


VA 
CM: 


TR 


Description 


Calibration ( calibration, system check ) 
Maintenance ( changing paper, tape, charcoal ) 
Flame Out ( on the GC- THC, HC, CHy4, CO ) 


Instrument Malfunction ( instrument failures } 





Power Failure ( generator failure ) 
Recording System Failure (chart jams, runs out ) 


Not Visible ( values were not within range of 
instrument i.e. inversion heights may exist beyonce 
the full scale of the Acoustic Radar ) 


Local Interference ( car nearby ) 


Operator Error ( Field tech leaves switch in 
wrong position out of AV's control. ) 


Off Scale ( at top of chart ) 


Interference ( CO2 interference on sulfur data, 
SO2 interference in oxidant readings) Cc 


Special Experiment 


Out for Repair ( instrument removed from site 
with no replacement ) 


Variable Wind Direction £ 
Calm ( no wind direction when wind speed = 0 ) 
Unlimited Ceiling ( reported by NWS Stations } 


Blank ( causes a space to be printed as in the 


beginning of a new month before a component 
starts ) 


Trace of Precipitation 
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C-B PIBAL SOUNDING 
SOUNDING DATE: )9= 176 


RALLOON RELEASED 700 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CFT) 4804e2 
TIME INTERVAL .€SE@ 3020 
BASE LINE HEIGHT (CFT) 8e0 
THEOUOLITE #1 THEODOLITE G2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (DEGeC) 
0.0 0.0 020 4205 -O01 0e0 
0.5 2730 38e5 40e2 2el 1604 
120 39520 S955 3803 Tel 17e? 
1e5 345e5 Sle2 3603 905 1707 
220 1543 4203 37e2 1020 1804 
205 306 3507 3503 1126 1908 
320 3702 328 4720 1200 1901 
305 418 Stet 42e3 1326 1805 
420 45e7 31061 44e0 1426 17eF 
4e5 49e1 29e2 4609 1409 8:5 
5-0 5304 2706 4803 1506 1607 
5e5 5465 2608 4Ge5 1505 1600 
629 5605 2506 5161 1508 1504 
625 5865 24e5 52e5 1509 1408 
729 6000 2307 5308 1508 1402 
705 61e1 2209 55 el 1660 . 326 
820 6205 2204 56e3 1620 1340 
8e5 6306 2128 5706 1601 123 
920 6466 2102 5807 1609 1126 
925 6503 2007 5G e4 1563 1120 
10-0 6509 2004 6001 1509 103 
1025 6665 1909 6008 1508 926 
1120 66038 1504 6104 1506 Ge0 
115 6668 1961 6106 1505 8e3 
12.0 6604 1207 6104 1504 706 


COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 


J ochs RHO ERROR 

1 2403 4e3 

2 4e& 4e8 

3 2504 526 

4 1602 6e5 

5 2200 8e0 

6 3106 8e9 
7 175 1065 

8 1608 1104 

9 SSeS 1207 

10 201 14067 a 
11 7303 1505 <a 
Ve 6601 1704 Ve 
13 10¢5 1929 II B-1793 

14 1865 2002 
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(2) 


oe 


16 
Ut 
18 
19 
20 
21 
a2 
25 
24 


HEIGHT 
FEET 


2116 
6006 
8696 
10466 
1376e 
Verve 
19536 
2217. 
24646 
2867e 
2988 
33456 
35 96e 
37616 
4187. 
43686 
4778s 
S0426 
5132s 
54266 
S649e6 
592he 
61106 


HEIGHT 
METERS 


E40 
1836 
2656 
3196 
4196 
4666 
5956 
6760 
7516 
87he 
9116 

1020. 
10966 
1146 
12760 
1321¢ 
14566 
15376 
15640 
16546 
17226 
13066 


23508 
26e2 
2801 
2901 
3009 
3206 
340% 
3602 
Sivient 


DIRECTION 
DEGREES 


1256 
187. 
213. 
2296 
2356 
236e 
2400 
2486 
24860 
2456 
2486 
2496 
25he 
2516 
252e 
2556 
25360 
257e 
2566 
25 he 
252e 
2490 
C416 


DIRECTION 
DEGREES 


1258 
187e 
2136 
2296 
23560 
23660 
24960 
2450 
C4860 
2490 
2486 
2496 
25he 
2D ils 
2piee 
2556 

S30 
2570 
25660 
C5 he 
25260 
2496 


SPEED 
FI7SEC 


509 
1161 
18¢1 
2501 
2209 
2325 
23020 
2163 
3107 
2606 
26e1 
3305 
202 
3404 
3403 
3407 
4007 
2709 
2604 
3309 
37e2 
3463 
2709 


SPEED 
M/SEC 


108 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


9- 1-78 


BALLOON RELEASED 1430 MST 


BASE LINE ANGLE 


BASE LINE LENGTH GET) 


MOE INTERVAL CSEC) 


BASE LINE HEIGHT CFT) 


OM WNNACOUUEP RE WWD ARP] OO4 
eeeerteepeeeeeee ef © @ @ 2 & 
OUOMUDUMUIOUOCOUSO MOU OWOWos 


m 


22205 
L804e2 
3020 
fe 


THEOCOLITeE #1 


AZIMUTH 
020 
10220 
9607 
101-0 
100.0 
19020 
100.0 
10065 
100e2 
100.61 
99.38 
988 
9803 
C74 
9565 
9306 
9229 
88 e4 
B5e7 


ELEVATION 
026 

2203 
2402 
Zee 7% 
1928 
1809 
19.20 
1907 
2005 
22e1 
2385 
2420 
2469 
2665 
2804 
3002 
3202 
3503 
365 


AZI 


COMPARISON OF REAL ERROR WITH Oot DEGe E 


TIME 


OANA UBWDN 


10 


RHO 


3he7 

103 
1907 
28e4 
1606 
1601 
1604 
28e3 
2904 
2504 
1207 
1794 
3101 
2607 
36e1 
3500 
1720 
2009 


ERROR 
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THEODOLITE #2 


MUTH 
42e5 
4726 
5063 
5520 
5907 
6208 
6504 
6708 
7020 
7128 
7302 
hel 
T4he9 
7505 
7504 
rer! 
7406 
7205 
T1ie2 


RROR 


ELEVATION 

-001 

109 

he2 

6e2 

704 

8el 

Gel 
1003 
1167 
1304 
1409 
1507 
1608 
1865 
2003 
2201 
2309 
2603 
2705 


TEMP CDEGeC) 
020 
0.0 
020 
020 
020 


e 
So 


oocoocoocoocooocoooeo 
ee eeeesreeeeet®e 
oeocooococooocoo 


az 4 


FEET 


2056 

4046 

6136 

B04e 

G52e6e 

11426 

13706 

16666 

20336 

24006 

C 26926 
_ 30236 
3527e 

ie 41356 
- 47936 
5427.0 

i 62kh06¢ 


oe HEIGHT 
METERS 


C 626 
1236 

187.6 

eS 2456 
} 2906 
3486 

417e 

508. 

6206 

732e 

8216 

9216 

10756 
12606 
14616 
16546 
19026 


OTD 


Y 


© 


O 


a 


aA 


DEGREES 


27le 
2816 
2836 
2796 
2E16 
2820 
2816 
2790 
2796 
2736 
2716 
2686 
25G5e 
2516 
2460 
21ve 
2096 


-~ 


DIRECTION 


DEGREES 


277s 
2816 
2836 
279 e 
2516 
282e 
2E16 
2798 
27GSe 
2736 
ete 
26860 
25Ge 
2516 
24660 
213836 
2096 


FISSEC “DEG -€ 


1520 
1508 
2100S 
2168 
1802 
1704 
1828 
1925 
1708 
1707 
16e9 
1761 
1967 
2101 
1861 
1602 
1807 


SPEED 
M/SEC 


4e6 
408 
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C-B PIRAL SOUNDING 
SOUNDING DATE 9- 5-78 


FALLOON RELEASED 790 MST 


BASE LINE ANGLE 22205 
BASF LINE LENGTH CFT) 4804e2 
HIME INTERVAL CSEC) 3020 
BASE LINE HEIGHT (FT) Bel 
THEOCOLITE 81 THEODOLITE &2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
Oe 0 0.U 0.0 42e5 -001 020 
0.5 2001 7500 4202 208 2206 
120 35101 7020 408 4.8 2226 
105 32405 6107 3803 726 2207 
220 33807 5204 3501 10s3 2208 
205 33403 4606 30e1 1267 2202 
320 330.0 4205 2601 1404 21467 
305 32800 4029 2302 1507 2102 
420 32601 3906 2007 1701 2006 
4e5 32404 3909 1807 1804 2001 
520 32301 3807 1620 19¢8 1906 
505 323 ee 38e6 1303 2008 1508 
620 32502 3726 1128 2107 1820 
605 527 er. 36e8 10067 2201 1703 
720 33007 3605 1001 2207 1605 
7e5 53505 36e3 Geb 2302 1508 
8e0 33507 3600 Ges 2306 15020 
&e5 33803 3508 9e1 2309 1403 
9.0 Sie let 3507 906 2heo2d 135 
9.5 343.25 3506 928 2405 1209 
10.0 34609 3409 Ged 2406 125 
1065 347e7 34e2 Geb 2406 121 
11.20 3486 3348 Ged 2406 1126 
1165 34906 3304 Gel 2406 1102 
1220 35107 3208 G9e0 2he7 1006 
COMPARISON OF REAL ERROR WITH O81 DEGe ERROR 
TIME RHO ERROR 
1 003 4e5 
2 2501 4e7 
5 2508 520 
4 Gee 506 
5 620% 603 
6 5129 608 
6 6129 7e5 
8 30e7 7ef 
9 47e4 820 
10 1006 Be5S 
11 7203 9e1 
12 1964 908 IT B-1801 at 
a3 608 1004 {& 
14 116 T1e2 


Oran 


Ge 


a a =~ -~ 


3128 120E 


2005 ed 
3906 1404 
3804 1503 
Che2 1608 
5527 1726 
5106 18064 c 
30¢5 1904 
1503 Ztes 


HEIGHT OIRECTION SPEED TEMP 


FEET CEGREES PIZSECG DEG ¢C 
24660 1716 206 2206 
426e 1470 504 2206 
6796 1566 Gel 2207 
9526 1546 130% 2208 

12506 1436 14ef 2202 

1449. 1336 Heo w2le7 

16206 1266 ef Ziiw2 

17840 13i°¢ Be0 2066 

19556 1316 8eS8 20601 

2144e 139 1120 1906 

237660 1546 11¢5 18e2 

258360 167e Ae ers 1890 

27718 1766 1320 1703 

3012.6 1806 1366 16065 

32546 181. 13065 1568 

34856 184.0 14065 1520 

3747. 19206 14026 1463 

397he 1566 1406 1365 

4239 1926 Zitat Need £ 

46526 187. Ze; § 1265 

4826656 1&2 1308 1201 

5014e 1336 1506 1166 

52666 1866 2506. tie2 


HEPGHT. DIRECTION ,~ SPEED TEMP 
METERS DEGREES MASEG BEG € 


75 e 17ie 00e8 2206 
130.6 147. 106 2206 
2076 1566 300 2207 
2906 1546 he2 22¢8 
3816 1436 keSanelar 
4h2e 1386 30656 21e7 
49Od4e 1366 3020 2102 
5446 1316 2eh 2006 
5960 1316 2ef 2001 
6540 139s 304 1906 
T2he 1546 305 18¢e3 
787le 1676 3e7 1880 
8456 1760 4e0 1703 
9186¢ 1806 4el 1665 
9926 1816 4el 15e8: 
1062.6 1846 4e&S 1500 f 
11426 1926 4eS 1he3 
12116 1966 4e5 1305 
12926 192.6 626 1209 
1418e 137. 6e4 12¢5 2 
14716 18260 4e2 1201 IT B-1802 
15286 1836 4e8 1146 
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C-B PIBAL SOUNDING 
SOUNDING DATE 9- 5-78 


BALLOON RELEASED 1350 MST 


BASE LINE ANGLE 22205 
BASE LINE LENGTH CET) 4R0he2 
HIME INTERVAL CSEC) 300 
BASE LINE HEIGHT GFT) 8e0 
THEODOLITE 281 THEODOLITE #2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
020 020 020 4205 -0Ne01 029 
0e5 33061 2704 3504 2ec 3300 
120 348e0 3003 3504 503 3004 
165 202 2803 3104 9e9 2903 
220 Tel 2703 2920 12e2 2861 
205 Gel 2606 27el 1306 2720 
320 Gel 2607 2504 1503 2509 
305 8e5 2lel 2309 1606 Che? 
4.0 702 2709 2200 1802 2306 
4e5 8e2 2906 2104 2001 2205 
520 7e3 32220 2002 2203 2007 
5.5 7e5 348 1904 2509 1809 
629 Tet 3606 18e9 210 1620 
605 708 37e4 1807 2805 131 
7200 esl 3800 175 2906 102 
7eS 6e6 3808 1702 3004 7e4 
800 6e2 39e2 1607 3009 604 
&e5S 528 3904 1601 3125 50S 
920 505 3903 1507 3165 4e6 
965 4e9 3903 1542 3106 3ef 
10290 4e2 39°22 1406 Stew 320 
1005 328 39e2 1461 3109 2e5 
1120 305 3902 Adank 3201 220 
115 209 3905 1302 3205 165 
120 205 3908 1208 3209 120 


COMPARISON OF REAL ERROR WITH O«1 DEGe ERROR 


TIME RHO ERROR 
4 520 Le? 
2 2400 Eas 
3 7608 ae 
i 5202 908 
5 Be2 1107 
6 4004 1326 
7 Boao 1561 
8 3160 1722 
9 3102 1868 
10 beac 2006 
1 ane 2363 
12 400 250 

13 1363 e577 TT B-1805 
1h 9265 2806 
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3128 

504 
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Le2 
2304 
25e7 
3620 
49e2 
5503 


HEIGHT 
FEET 


1936 
4856 
1088. 
16106 
20786 
25890 
30326 
36836 
43636 
52806 
65976 
T4756 
7882.0 
8978s 
9012.6 
93396 
9887-6 
100156 
101016 
10237e 
105116 
107846 
110086 


HETGHT 
METERS 


59-6 
1486 
3326 
491e 
6336 
T7898 
92he 

11236 
13306 
16096 
20116 
22786 
24026 
27360 
C747e 
28466 
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30526 
30796 
31206 
32040 
32876 


120& 
28e7 
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1696 
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1926 
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1356 
1256 
159° 
1896 
1866 
174e 

T9e 
1766 
1760 
1546 
1436 
1616 
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1606 
147e 
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DEGREES 


169s 
1896 
1936 
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1926 
187. 
1846 
187. 
1356 
1856 
189.6 
189. 
1866 
17he 

19e 
1766¢ 
1766¢ 
1546 
1436 
1616 
171e 
16Ve 


SPEED 
FIZOEC 
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1404 
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1505 

408 
1420 
ASe2 

6e2 
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9e7 
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8e2 
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M/SEC 
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C-B PIBAL SOUNDING 


SOUNCING DATE Q- 7-78 


BALLOON RELEASED 


BASE LINE ANGLE 


PASE LINE LENCTH CET) 


miMeE INTERVAL CSECO 


BASE LINE HEIGHT CFI) 


120 


OODDWDONNAOUUE EF WWDND 
eeeeeeeneeeersrteeee @ @ 
MWowovwowmowowmowmouvow 


710 4ST 


22205 
480402 
3020 


THEOCOLITE 281 


AZIMUTH 
020 
29001 
293822 
3018 
39729 
31707 
bee ew 4 
34006 
35106 
0e2 
602 
Ga? 
115 
1202 
1204 
1206 
1361 
1305 
1420 
14¢5 
15e2 
1503 
1602 
1608 
1704 


ELEVATION 


0.0 
28e7 
2607 
3004 
3308 
3701 
38e5 
37e7/ 
Z4e8 
3104 
2707 
2508 
2205 
2120 
2026 
2002 
2006 
2020 
2106 
2202 
2361 
2348 
24e5 
2501 
2509 


THEOUOLITE 8&2 


AZIMUTH 
4205 
38e0 
3301 
2908 
2803 
2805 
2704 
2604 
2601 
2602 
2601 
Coe’ 
2501 
2404 
2308 
2304 
2305 
2305 
2306 
2308 
24e1 
2402 
C4e6 
2409 
2o835 


COMPARISON OF REAL ERROR WITH O«1 DEGe ERROR 


TIME 


ay Sey ey an . 
FWN |0C0 DWN NEFWDPE 


RHO 


7208 
6309 
6661 
8906 
14520 
9725 
92e7 
118¢1 
15402 
19204 
25901 
270¢9 
33105 
37309 


ERROR 
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eee eeeeeeeee @ @ 
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ELEVATION 

-001 

306 

509 

8e35 
105 
1203 
1307 
1407 
1504 
1507 
15¢6 
1506 
15e2 
1501 
1504 
1505 
16e0 
1606 
17e1 
Vier 
13065 
1920 
1967 
2002 
2005 


TEMP CDEGeC) 








Vea an 


C) 


3128 


42708 
6505 
45708 
478e9 
48464 
42904 
4875 
477e2 
49104 


HEIGHT 
FEET 


2440 

42864 

6516 

8506 
10266 
131he 
15196 
17826 
20496 
23226 
24856 
28896 
3113 
33866 
35796 
3808. 
40166 
4367e 
46406 
S027. 
S4086 
56056 
58°36 


HEIGHT 
METERS 


The 
130° 
1996 
2596 
3136 
401° 
4636 
5436 
62he 
7086 
7586 
8816 
949 

10326 
10916 
11616 
1224.6 
13316 
14146 
15326 
16486 
17086 


120& 


2108 
2209 
2306 
2403 
2502 
2604 
2605 
27ee 
2lel 


DIRECTION 
DEGREES 


1196 
13Ce 
1466 
1366 
2008 
19560 
194. 
2046 
2056 
207e 
2016 
1966 
1956 
19h. 
19G9.¢ 
2036 
204e 
2116 
2126 
2106 
217e 
ess 
22he 


DIRECTION 
DEGREES 


11G9.¢ 
1306 
1466 
1866 
2006 
1956 
1996 
204s 
2056 
COSe 
2016 
19660 
1°56 
194 .¢ 
1996 
2036 
20he 
211.6 
2126 
219 
217e 
2336 


SPEEDO 
FRSSEC 


1307 
11¢1 

704 

606 
1203 
1408 
182 
2606 
3229 
3002 
4104 
4702 
3104 
2502 
1707 
1607 
15.0 
1006 
135 
1608 

9ea7 

603 

9e5 


SPEED 
M/SEC 


4e2 


e 
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= od — 
A9WU FWP UMN OEM DOWN FWNNWG 


OWS] Q~NO KN FN AFANC] NUN OW 


TEMP 
DEG C 


18¢3 
18¢e3 
1803 
13863 
1804 
1820 
1706 
1705 
1609 
16e6 
1602 
1508 
1505 
1501 
1403 
1404 
1400 
1366 
1303 
1209 
125 
1201 
1126 


TEMP 
DEG C 


1803 
1843 
1803 
1303 
18e4 
18090 
1726 
V3 
1609 
1606 
1602 
1528 
1565 
1501 
1408 
1404 
14¢0 
1306 
133 
Nice? 
1205 
1201 
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C-B PIBAL SOUNDING ‘ 
SOUNDING DATE  9="7—78 


BALLOON RELEASED 1530 MST 


BASE LINE ANGLE 222¢e5 
BASE EINE LENGTH. CET) 4890402 
hime INTERVAL CSE E> 3020 
BASE LINE HETGHT GET) 8e0 
THECCOLITE 281 THEODOLITE 8&2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP (CDEGeC) 
920 0.20 020 42e5 -ONe01 029 
025 27e2 2205 Lie? 200 2801 
120 2505 19¢e7 3906 3e1 2720 
105 2203 1926 38e4 406 2600 
220 2065 1302 3fe1 4e8 2508 
205 2129 1802 3605 Sed 2506 
320 2121 1726 3505 eV 2504 
365 2108 16¢e8& 3501 665 2502 
4.0 2126 1703 3404 703 2500 
4e5 2003 1606 S2ef 706 Chel 
520 18.0 1525 3120 lel 2404 
505 ie: f 1304 2905 7e6 2402 
620 1704 1361 28e8 72d 2309 
605 1601 12¢8 2801 726 2s0F 
7200 1507 1168 2003 Ted 2304 
tes 1561 1tez 2604 704 2301 
&e0 The 1126 2602 708 2209 
8e5 1he4 1302 2407 920 2200 
9.0 1361 1406 2304 1002 2006 
9.5 1306 1508 2303 1125 1902 
1020 1:38 5 1705 2304 1209 1707 
10.5 1505 1904 2306 1406 1603 
1120 1508 2101 2305 1600 148 
1105 1509 2204 2304 17e2 1304 
1220 1626 C307? 2307 18¢e4 12290 


COMPARISON OF REAL ERROR WITH O61 DEGe ERROR 
TIME RHO ERROR 


406 

109 
3420 
1206 
Ge7 

105 
2803 
7609 

065 
2006 
11 56e1 
2809 
13 6620 
14 19804 
15 6001 168 


= 
SCO MNO UFWN NS 


— 
Nn 


II B-1813 


— — oe) — 2 

FEW DO DON NO VF 

e*eeeees&e#e#eesesetrvsee#eeee 
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Ww 
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a 16 

Pe 16 

A. 
18 

4 19 
20 

' 21 

( 22 
23 
24 

C 

C 

C 

C 

C 

C 

c 

© 

( 

C 

© 

C 

‘e 

© 

O 

© 

QO 

~ = \ 

a 

© 


HEIGHT 
FEET 


1696 
3126 
47be 
5326 
627° 
7ThL8e 
8420 
9926 
11366 
12006 
1307e 
15:75 
1357. 
13876 
1453. 
16026 
19956 
23696 
28066 
3118. 
40986 
46996 
5212.6 


HEIGHT 
METERS 


S1e 
956 
145 
1626 
1916 
2286 
257. 
3026 
3466 
3666 
3986 
4186 
41be 
4236 
443-6 
4886 
6086 
722d 
8556 
9516 
12496 
14326 
158%6 


& Se Ae) 


1704 
13¢58 
1909 
2104 
2104 
25240 
2603 
2704 
2806 


DIRECTION 
DEGREES 


2036 
206 
197. 
197. 
2026 
2036 
2036 
1966 
1886 
1916 
19560 
17G5 6 
1806 
1896 
1956 
19 1.e 
1806¢ 
1896 
2006 
2056 
C04e 
2006 
20608 


CIRECTION 
DEGREES 


2036 
2006 
197. 
197. 
202.0 
2036 
2036 
1966 
18S6 
1916 
1956 
1796 
1306 
139.8 
1956 
191.6 
1&0e 
1296 
2996 
205e 
2Ch4e 
2006 
2066 


SPEED 
FIZ SEC 


14.5 
1504 
1204 

Ge? 
1205 
1404 
1303 
1705 
1965 
2608 
2506 

Be2 
106 
1704 
1902 
2446 
2307 
2204 
1102 
3002 
4102 
1704 
1703 


SPEED 
M/SEC 
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TEMP 
DEG € 


2801 
2700 
2640 
2508 
2506 
2504 
2502 
2509 
24e7 
2404 
2402 
2309 
2307 
2304 
2361 
2209 
2200 
2006 
1902 
17ef 
1603 
1468 
1304 


7 EMP 
DEG C 


2801 
2704) 
26090 
2508 
2506 
2504 
2502 
2500 
24e7 
2404 
2he2 
2309 
2 Sie? 
2304 
2301. 
LFA Ce) 
2200 
2006 
1902 
1707 
1603 
14¢5 
1304 
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C-B PIBAL SOUNDING 


SOUNDING DATE, 9= 83-78 


PALLOON RELEASED 


BASE 
BASE 
TIME 
BASE 


COMPARISON OF REAL ERROR 
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LINE ANGLE 


LINE LENGTH CFT) 


INTERVAL (SEC) 


LINE HELGRT CFT) 


TIME 


OMNIA VEN ND = 


10 


m 


715 MSa 


Ze 


205 


4380402 


3 


THEODOLITE #1 


AZIMUTH 


RHO 


12101 
8909 
1101 
1407 
12¢5 

&e0 
6605 
5704 
9001 

10846 

13802 
2201 

609 
8309 
Ore 7. 


Oed 
8e0 


~LLEVATION 


0.20 
552 6 
7726 
5706 
46e4 
416 
38e7/ 
3508 
3508 
Zh4el 
3403 
2406 
3305 
3208 
30-2 
2308 
2602 
2408 
2307 
22e7f 
2201 
2126 
2169 
2004 
29020 


ERROR 


—_ 
- CODON OUW FE & 
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THECCOLITE &2 


MUTH 
42e5 
416 
4208 
L408 
4605 
4305 
5007 
5106 
52e1 
5206 
$220 
4546 
4706 
4629 
45e1 
44e7 
4405 
Lhe2 
435 
42238 
42eh4 
418 
413 
4008 
40¢5 


ERROR 


ELEVATION 

-0e1 

4e5 

6e5 

965 
1104 
128 
1461 
1504 
1606 
1728 
1868 
1909 
2004 
2004 
2002 
19867 
1902 
1869 
15e6 
18e2 
12206 
1705 
1706 
1704 
17e2 


TEMP CCEGeC) 


SCO AMPNWEFUAARDANNN NOOO 
eeeeeeveee 8 8 ®& © & © @ @ @ 
OM NUE NMA] O NUN ON WI CO OM 


4A 47 - saat: 


at ann 4 a= 


é 16 1506 2606 
a7 200 3004 
18 2608 3401 
( 19 508 3705 
20 2504 4004 
21 1366 4203 
22 25206 4501 
23 12609 Sales 
24 16302 5306 


HEIGHT DIRECTION SPEED TEMP 


C FEET DEGREES PLZSEG BEG AC 
3436 1956 20 1207 

fo 558-6 2€be Ged 1207 
9056 249 lfve6. 20% 

1187.6 24G9e 1704 Zier 

( 14386 2556 1608 12¢8 
17046 2506 19024 11¢8 

20226 24ce 170e9 1008 

2317e 23G 6 1802 G23 

2700. 23260 2168 8e3 

3077e 21k. 2204 08 

( 35006 2356 3204 7e)D 
4054.6 2020 2905 Ved 
42336 213% 3649 0e9 

( 47796 21Ge 40¢8 607 
; 49436 2216 5769\ © Ge5 
S74Ce 22ce 8303 6e2 

¢ 6376e 219 6928 600 
695405.65 2166 6661 5el 
en's T4176 215 Sit 4e2 
a T8496 21he 50-20 304 
. 81966 2940 45e7 205 
B477e 2146 1903 lef 

C 9468604 215e 7808 028 
‘eo HEIGHT DIRECTION SPEEO TEMP 
a METERS DEGREES M/SEC OEG C 
C 1046 195° 0e6 11207 
1706 26460 2e7 1207 

2768 2450 504 Zeer 

CQ 3626 24Ge6 503) «61207 
4386 2556 50090 1268 
5196 2506 5239 1128 

‘e 6166 24260 5205 1008 
. 7066 2390 505 908 
8236 23526 626 Beh 

5 938s 2116 6e8 728 
1067. 20560 909 7e5 
12366 202e¢ 9.0 Zed 

12906 2136 1120 720 

145 7e 2196 1204 Oel 

a 1507e 221¢e 1726 605 
( \ 17506 22260 2405 6e2 
: 1944.6 219.8 2123 69 
211968 2166 2001 Sel 

22616 2156 1709 4e2 

2352.6 21be 1502 304 II B-1818 
2498s 2096 1309 205 
25846 Cihe 2402 lef 
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C-B PIBAL SOUNDING 
SOUNDING DATE 9- 8-78 


BALLOON RELEASE) 1345 MST 


PASE LINE ANGLE 22205 
PASE LINE: EENGTA: Chr) 480402 
TOME INTERVAL CSEC) 3020 
Base CLINE HEIGHT GET) 3e0 
THEODOLITE #1 THEOCOLITE #2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
0.0 0.0 020 42e5 -001 029 
005 3202 1326 409 203 2120 
120 3306 1306 4001 3e7 2003 
105 3400 Viet 39 eh 4e5 1907 
200 3409 108 3904 4eS 19 61 
2e5 3720 1107 3909 509 1865 
320 3304 1304 3&0 7e3 1709 
305 2907 1468 3620 8e5 1703 
420 2809 1620 3406 926 16¢5 
4e5 2605 1728 33e4 11062 1505 
50 24e4 19402 3165 1206 146 
525 2ees 2006 25909 14¢0 1326 
620 2068 2105 26e2 1501 12e7 
605 1907 2220 2701 1605 1102 
7e0 2020 2109 2607 1607 928 
705 2001 2104 2603 1607 Beh 
820 2004 21e3 C6e2 1609 7e2 
8e5 2007 2105 2602 1704 6e2 
920 one 2166 2be2 1726 5Se2 
925 2102 21¢e8 2605 1881 be2 
10.0 215 2202 2609 1806 3e2 
1005 2 Veit 2204 2600 1809 202 
11290 2220 2206 2600 1961 1e2 
1125 2202 2207 2600 1904 Oe2 
1220 2202 2208 2600 1908 -008 


COMPARISON OF REAL ERROR WITH Oot DEGe ERROR 


TIME RHC ERROR 
1 120° 509 
2 104 Ted 
5) 1728 903 
4 3303 1026 
5 Che? 1206 
6 S907 1346 

Lae 10104 1402 
& 1602 1603 
9 1100 1608 
10 8609 1805 
mal 11Ce7 1907 
12 9707 22020 II B-1821 
135 21361 2464 


14 16604 2606 


/ az 7a ° ana 
Pal 42 ana Z ant ’ 





16 17607 3008 
tre 22107 2209 
18 18625 3403 
OO 19 33808 3409 
F 20 21008 3908 
a 21 20949 4106 
( Zz 14865 435 
23 1723 461 
24 28568 48e1 
C 
HEIGHT CIRECTION SPEED TEMP 
Gs FEET DEGREES PI7ZSEC DEG C 
232s 2136 2908 2100 
CG 4336 21460 3206 2003 
6066 2166 3161 1907 
7036 vara Wr} Set olen 
C 9B6e 2106 2705 1865 
; 12756 177e 1800 170e9 
15106 1926 2509 Ve3 
( 1946.6 1936 ex05 1605 
. 22696 155 27e¢0 1505 
2777s 1336 2700 1406 
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C-B PIBAL SOUNDING 
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C-B PIBAL SOUNDING 
SOUNDING DATE 9-13-78 


BALLOON RELEASED 715 MST 


BASE LINE ANGLE 
BASE LINE LENGTH (FT) 


TIME INTERVAL CSECD 
BASE LINE HEIGHT CFI) 


THEOODOLITE 2&1 
TIME AZIMUTH ELEVATION 
9.0 0.0 020 
005 SI 7e5 5307 
120 325290 6307 
105 33200 6208 
200 33603 b1e7 
2e5 347el 62¢5 
320 i655 6207 
305 3561 57e3 
420 4304 5302 
Le5 5025 43e4 
529 58e2 4104 
5205 6123 5604 
620 6008 3309 
6e5 6004 3203 
720 555 3107 
705 5704 3103 
8eD 5307 3023 
8e5 505 2903 
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TIME RHO ERR 
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18e9 
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C-B PIBAL SOUNDING 


Time: 1345 


DOUBLE THEOAOLITE DATA NOT REDUCED. 
SITE #1 LOST BALLOON, 
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DATE: 


9/13/78 


LP 


C-B PIBAL SOUNDING 
SOUNCING DATE 9-14-78 


BALLOON RELEASED 715 MST 


EASE LINE ANGLE 

BASE LINE LENGTH CFT) 
TIME INTERVAL (SEC) 
BASE LINE HEIGHT CFT) 


THEODOLITE 91 
TIME AZIMUTH ELEVATION 
029 0.0 00 
005 26202 83.8 
120 29405 67e5 
1e5 291 ee 6103 
200 29609 5605 
205 30707 5705 
3e0 3128 483 
3¢5 32005 4406 
420 32602 418 
465 32904 40.0 
500 33205 3803 
505 33408 3720 
600 33604 3603 
605 33802 35ef 
7ef 33902 3502 
005 24003 3409 
Be 34104 3409 
8eS 34307 3405 
GeD 34506 3309 
9e5 34703 3208 
1020 34826 3107 
105 35001 3026 
1120 35207 2908 
1165 35404 2905 
1200 35 %03 2807 
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AZIMUTH 
4205 
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3809 
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ELEVATION 
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7e5 
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16209 
138 
1909 
2005 
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2202 
2207 
23502 
2307 
24el 
24e5 
2408 
Cbel 
2405 
24e1 
2306 
2303 
2329 
2208 


TEMP (DEGeC) 
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6038 
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1220 
1201 
1107 
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© FEET DEGREES FT/SEC DEG C 
2856 1156 4e6 6038 
© 6456 11he 6e7 8e5 
7766 117e 7025 1002 
1081.6 142 8eS5 1008 
C 13606 1506 1204 1104 
1557s 1526 1700 1200 
18806 164e 1825 12e1 
é 2157e 167e 1605 1107 
23716 16&e 1609 1102 
2667 1686 2004 106 
eo 3025e 1696 1961 908 
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C-B PIBAL SOUNDING 


SOUNCING DATE 


9-14-78 


BALLOON RELEASED 1315 MST 


BASE LINE ANGLE 


BASE LINE LENGTH GET) 


HIME INTERVAL CSEC) 


BASE LINE HEIGHT GFT) 
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THEODOLITE #1 


AZIMUTH 
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ELEVATION 


00 
1703 
1305 
2203 
2405 
2700 
3004 
3128 
3109 
3201 
3107 
31e5 
315 
3008 
2907 
2709 
2605 
2584 
2307 
2304 
2205 
22e1 
2105 
2102 
2028 


THEQDOLITE #e 


AZIMUTH 
425 
3803 
3201 
2700 
2301 
2162 
2020 
1502 
1720 
1507 
1564 
15020 
1404 
1365 
1209 
1200 
115 
11e2 
10¢e7 
103 
1020 

904 
80h 
708 
720 


COMPARISON OF REAL ERROR WITH Oot DEGe ERROR 


Prac 


OMANAUEPWN= 


10 


RHO 


1608 
1720 
3703 
1208 
9104 
6901 
3404 
499 
78e1 
10509 
90s9 
8209 
9706 
12037 
15065 
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ELEVATION 

-0.1 

2e3 

Se3 

9e2 
1203 
15635 
18&e5 
2007 
2109 
2300 
2304 
2307 
2401 
2400 
2305 
2205 
Ziel 
2120 
2001 
1909 
1965 
1902 
1920 
1808 
18e6 


** SUSPECIERATA: ** 


TEMP CDEGeC) 
0209 
16e5 
1506 
1he7 
1308 
13.0 
1163 
Gel 
8e1 
605 
408 
302 
106 
020 
-003 
-006 
-120 
-1e3 
-106 
-2e0 
-203 
-226 
-320 
-304 
-308 


O 


17406 
17926 
25201 
22308 
30464 
24503 
32200 
28606 
29107 


HEIGHT 
FEET 


241 

568e 
1118s 
17456 
22919 
32296 
38740 
44820 
50596 
55116 
S94LG.6 
63716 
66516 
67866 
6847s 
69316 
69796 
71796 
(3426 
75000 
78316 
8025e 
83156 


HEIGHT 
METERS 


736 
1736 
3416 
5326 
6986 
98hbe 

11816 
13666 
15426 
1680. 
1813s 
19426 
20276 
20686 
2087. 
21136 
21276 
2188.6 
223860 
22866 
2387s 
244660 


3020 
3122 
3309 
3540 
3608 
3920 
4007 
4206 
4409 


DIRECTION 
DEGREES 


18UVe 
1736 
177e 
LRAT AGS 
1836 
1346 
1806 
1306 
1346 
135.6 
18660 
1306 
1736 
1796 
1806 
1836 
1846 
1826 
1816 
1816 
1766 
1718 
172e 


BIRECTION 
DEGREES 


186 
1736 
177e 
177e 
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C-B PIBAL SOUNDING 


SOUNDING DATE 


BALLOON RELEASED 


BASE 
BASE 
GI ME 
BASE 


NN ODWU RE & 


LINE ANGLE 


LINE (PENGTH. GET) 


INTERVAL. CSEG) 


LINE HETGHT GET) 


mo wWowowesd 


9-15-78 


i>) MSA 


22 


2e5 


4804e2 
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THEODOLITE #1 


AZIMUTH 
000 
28301 
31361 
32401 
33205 
33695 
34309 
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ELEVATION 


0.0 
4205 
52e7 
St eS 
2808 
2606 
2507 
2505 
2468 
2209 
2068 
1804 
1703 
1604 
1506 
15¢0 
1407 
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1307 
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1201 
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1165 
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AZIMUTH 
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203 
2006 
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TIME 
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48066 
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C-B FIBAL SOUNDING 


SOUNCING DATE 


9-1 — 6 


PALLOON RELEASED 13390 MST 


BASE LINE LENGTH CFT) 


REE INTERVAL -CSEC) 


BASE EINE HEIGHT GET) 


22205 
48040e2 
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THEODOLITE #1 


AZIMUTH 
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11565 
6420 
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COMPARISON OF REAL ERROR WITH 001 


THEODOLITE &2 


AZIMUTH 
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3301 
28e3 
2402 
2009 
1925 
19e1 
19,8 
2126 
2209 
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C4e7 
2404 
2409 
2405 
2409 
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2605 
2705 
2820 
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3082 
3009 
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C-B PIBAL SOUNDING 
Time: 0715 DATE: 9/18/78 
UNABLE TO TRACK BALLOON DUE TO LOW VISIBILTY, 
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C-B PIBAL SOUNDING 
Time: 1530 DATE: 9/18/78 


UNABLE TO TRACK BALLOON DUE TO LOW VISIBILITY, 
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C-B PIBAL SOUNDING 


SOUNDING DATE 9-19-78 


BALLOON RELEASEC 715 MST 


PASE LINE ANGLE 

BASE LINE LENGTH (F 
TIME INTERVAL CSEC) 
BASE LINE HEIGHT 9CF 


THE 


m 


AZIMUTH 
0.9 
S604 
10120 
104e2 
10602 
11061 
116¢1 
12004 
126063 
13663 
14720 
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C-8 PIBAL SOUNDING 
SOUNDING BATE 9 9-19-78 


PALLOON RELEASED 1350) MST 


EASE LINE ANGLE 22205 
BASE LINE LENGTH GFT) 480402 
TIME INTERVAL CSEC) 302.0 
BASE LINE HEIGHT CFT) Bed 
THEODOLITE #1 THEODOLITE #2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
029 0.0 0.0 42e5 =e 1 020 
065 TAO 13-20 4961 009 408 
120 11128 7200 5504 120 Aeh 
1e5 11220 520 6209 126 4.0 
200 114062 301 6802 204 306 
205 11349 Sef 72e1 304 302 
320 11206 605 7504 hed 208 
305 19206 7e5 7&e4 4e5 2e5 
4.0 11201 601 8103 Ge? 2e1 
4e5 1205 6e3 8308 5e 0 lef 
520 11302 6208 3606 5e7 103 
525 11367 Tel 88e6 601 029 
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6e5 11406 726 9148 7290 001 
7e0 11504 Bel 933 Ted -001 
7e5 1160 8e3 9408 726 -003 
£20 11706 826 9508 Ted -0e5S 
8e5 ive 809 G7e2 8e35 -O0e7/ 
9.0 11828 Ged 9902 8ed -120 
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3406 
34060 
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1808 
1320 
1504 
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C-B PIBAL SOUNDING 


THEODOLITE &2 


AZIMUTH 


TEMP 
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42e5 
4102 
41e2 
4067 
38e4 
3308 
3165 
2805 
2505 
2200 
1961 
171 
15063 
1306 
1320 
1209 


SOUNDING DATE 9-21-78 
2 BALLOON RELEASED 715 MST 
e BASE LINE ANGLE 22205 
BASE EINE LENGTH CFT) 480402 
TIME INTERVAL CSEC) 3020 
BASE LINE HELGHT GET 8e9 
€ 
THEOCOLITE @1 
TIME AZIMUTH ELEVATION 
020 0-0 020 
a 0e5 28ce1 6840 
120 29243 5200 
105 32200 7720 
205 22805 6104 
320 32408 5808 
€ 3e5 31965 56e5 
4.0 314¢5 5502 
4e5 3988 5420 
€: 520 30609 5304 
505 306¢3 5326 
6200 30709 5309 
- 605 Sit dent 5308 
700 31565 5305 
® 705 31803 Shed 
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COMPARISON OF REAL ERROR WITH Oe1 DEGe ERROR 
TIME RHO ERROR 
1 200 Leh 
GS 2 34e1 4e7 
5 3503 520 
4 1407 504 
a 5 2209 620 
6 24e5 603 
7 2he2 6e7 
é 8 1409 720 
9 2507 Te4 
10 3220 708 
& 71 8708 Be2 
12 1409 8e8 
13 6204 9e5 
GC 14 1809 1920 
15 0e9 106 
® HEIGHT DIRECTION SPEED 
FEED DEGREES 
© 
31he 114e le 
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SOUNDING DATE 
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BALLCON RELEASED 1330 MST 
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TIME 
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THEODOLITE @1 


AZIMUTH 
0.0 
14161 
13904 
14963 
158e¢1 
16168 
158e¢1 
15729 
300-0 
34849 
349.8 
35061 
35907 
25102 
S516 
35200 
35302 
35420 
35501 
35509 
35607 
357e1 
35703 
357605 
35707 
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020 
47e7 
59e4 
63e6 
6805 
6909 
(2ef 
S004 
7508 
(103 
6128 
5306 
50.20 
47e7f 
4306 
4102 
3901 
3706 
3626 
3703 
3601 
3509 
3505 
3508 
3466 


THEOCOLITE &2 


AZIMUTH 
4205 
4604 
438 
49e7 
4908 
5001 
490 
4508 
41e4 
3509 
3109 
Che? 
Ocal 
19¢e7 
1723 
1507 
14¢3 
1304 
1208 
1206 
125 
1203 
11¢7 
1104 
1162 
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TIME 
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RHO 


400 
4302 
2608 
2403 
2406 
10601 
11207 
56406 
26108 
36803 
3239 
12100 
107e9 

7603 

3325 
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ELEVATION 

-001 
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9e5 
1504 
2004 
2303 
2620 
2802 
3003 
3008 
3004 
2903 
2805 
2705 
2609 
2668 
2604 
2606 
2608 
2700 
2702 
2705 
2704 
27e2 
2701 
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3646 

8256 
1282.6 
16956 
19396 
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24796 
26086 
32116 
34126 
36256 
38966 
40736 
43536 
46596 
50126 
54366 
59026 
61426 
65376 
68506 
71396 
71856 
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METERS 


a fae la 
25716 
3916 
517. 
5916 
6716 
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14206 
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21906 


1607 
1804 
2061 
2006 
22e2 
2302 
2403 
2404 
2507 


DIRECTION 
DEGREES 


3206 
3396 

13836 

390 
1006 
1656 
1L06 
1636 
187.6 
1726 
171e 
1706 
17306 
175e 
1786 
1806 
1826 
18660 
129 
1866 
1Ede 
1306 
1826 


DIRECTION 
DEGREES 


S20 
3396 
188 
3S 
1006 
1656 
1406 
1636 
137e 
1726 
171e 
1706 
1736 
Ai De 
178e 
1B8Ue 
182.6 
1866 
189 e 
1860 
1826 
1806 
182.e 


SPEED 
FEZSEC 


FWUAMNMO DOAN ANNNN UR OO fv 
—- NEFOWAO © HW] QW-MN ONS WH] OWD UV 


FRE UMUUWNOW ANN N OOo 


PEN OWN WA VOW YNO 


FTF RPM UMNNAAOGO NNN OOo wo 
@eeeee##eseeeeseeeeee#s&e#ee ee 
=—= FyOWUWW SB EN OWN NO | oO 


II B-1866 


Oo 


i 


SN191739 $3354930 ONQD3S/Sd35145W 
OD eal Ou °& 00h, O0*e! 00° 0N*h oO °Q. 
= ° 
to) Q 
— = 
= 2 
aD OQ 
_ 
4 
a 
mC aw 
2 = 
om QO 
= 
ima 
-— 4 -- 
fom tw 
=a = 
au a 
@ o 
= e 
Se 
(ce 
on tS 
coy io) 
nN 
TY PO 
a : 
2 2 
Q Q 
SsYdNlbdsdwW4l O3354S ONIM 


Gl/Te/6 31bd DCE AWId 
INI ONGDS Woe iee = 2) 


JanNLIL ds 


(Sdj14W) 


NI 


SOSYONNH 


SQOSYONNH NI SaadJ 40 
00°S 00°h ire 


NOT1Q3Y10 ONIM 


00°Q, 


02°F 


"& 


rep) 


3) ei! 


SGN L118 


(Sasl3W) 


II B-1867 


sw fem 1 Ee = geal La 
00°OST 00°O00OT 00°0S 0)°0 CO'0S- —  OD"O01= ON"UST- O0"O0e> co oSe-, 





II B-1868 


ON ce 
SQOSYONNH NI 


A4SAU 
00°OR 


TYAGSLNI ONOI3IS-DE LY WEWAS 
NISIYO LY HINAKD - LYDILIICHYL WWEld 
‘ 6l/te76 alea O€ET JAWII 


INIGNANOS Iwetd d-J 





ae) 


Lia) 
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SOUNDING PATE 


BALLOON RELEASE) 


BASE LINE ANCLE 


BASE LINE LENGTH CET) 
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BASE LINE HEIGHT CEI) 
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22265 
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3020 
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THEODOLITE #1 


AZIMUTH 
0-0 
27609 
29403 
32028 
33902 
34702 
35023 
35208 
35468 
35601 
35806 
123 
4e4 
709 
1129 
1209 
1469 
1609 
188 
29007 
2206 
2339 
2502 
2605 
2708 


ELEVATION 

0.0 
3505 
51¢5 
5209 
42e5 
3001 
2501 
C1ef 
2006 
1926 
19462 
1826 
1861 
1765 
17e1 
1720 
168 
1604 
1661 
1509 
1505 
1563 
1561 
1409 
1407 


THEODOLITE 82 


AZIMUTH 
4205 
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37e7f 
35605 
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21e2 
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1701 
1604 
1606 
1703 
18e1 
19e2 
2007 
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2208 
2401 
2520 
2603 
2006 
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2903 
3001 
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TIME 
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4504 
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38e2 

10509 
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12406 
16305 
16909 
21800 
26161 


ERROR 
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1365 
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22476 
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28860 
32306 
3501 
37216 
3882e 
3967e 
4289s 
44396 
46346 
48426 
5037-6 
53586 


HEIGHT 
METERS 


Tbe 
1566 
24260 
3216 
40Ge 
475e 
5669 
6316 
6856 
T45e 
817. 
880. 
94e 

1067e 
11346 
11836 
12096 
13076 
13536 
14126 
14766 
15356 


A429 
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2706 
3002 
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3302 
3500 
366 
3903 
4203 
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DEGREES 


1156 
1766 
178e 
17G6 
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179° 
1526 
186¢e 
1926 
2026 
20660 
20% 
24 26 
218.6 
2226 
23060 
22260 
2236 
23260 
227e 
2266 
224e 
22260 


CIRECTION 
DEGREES 


115% 
1766 
1756 
1766¢ 
177s 
179.6 
1826 
1866 
19Ze 
2020 
208e 
2086 
2126 
2186 
2220 
2306 
Zac 
2236 
2326 
2200 
2cbe 
22he 
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3403 
4203 
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C-B PIBAL SOUNDING 
SOUNDING DATE 9-22-78 =F SUSPECT DAIAys= 


BALLOON RELEASED 1400 MST 


RASE LINE ANGLE 2Lees 

PASE LINE LENGTH (CFT) 4804e2 

TIME INTERVAL (CSEC) 3020 

BASE LINE HEIGHT CFT) 8e0 

THEODOLITE 4&1 THEOCOLITE #2 

TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CGEGeC) 
020 020 020 425 -001 029 
005 4602 3126 b4e4 20d 2309 
120 2106 358 7 4304 509 24e1 
105 2203 3004 3308 1005 2403 
220 2106 2607 3600 116 2405 
205 2161 2509 3301 1260 24e7 
320 2300 2208 3301 1220 2409 
325 2408 2108 3301 1201 2561 
420 2604 1908 3301 119 25e3 
4e5 2203 190 S365 11¢1 2505 
520 1729 2008 3439 1104 25e? 
505 Ve2 2201 3503 113 Che? 
600 505 2202 36e7 120ef 2505 
605 208 21e7 3706 1208 2500 
720 eS 215 38e7 1302 2406 
7e5 0-0 2109 3907 1325 2403 
8e0 35Se4 2005 405 1308 2309 
8e5 35862 2004 40e9 1hel 2306 
9.0 35608 1909 413 1308 2302 
9.5 35606 1906 416 13e5 2209 


COMPARISON OF REAL ERROR WITH 0081 DEGe ERROR 


TIME RHO ERROR 
1 14806 4e9 
2 32207 5e2 
3 24200 726 
4 202¢6 Gel 
5 1903 1120 
6 4469 1207 
t 109 1oe2 
§ he2 1604 
9 27305 12e7 

10 487e3 903 
11 58947 703 
12 798 eS 6e7 
13 86503 602 
14 94565 508 
15 997s2 505 
16 10656 5Se2 
nie 110209 501 II B-1873 
18 109125 hed 
19 1075601 48 
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4086 
190836 
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24106 
17016 
1213 
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772e 
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Shhe 
4806 
3816 
347e 
2966 


HEIGHT 
METERS 


656 
1246 
330° 
4h2e 
S47 
6016 
6640 
7356 
51&e 
3706 
2626 
23560 
1956 
1666 
1468 
1166 
106.8 
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2403 
S7el 
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25905 
3403 
1207 
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M/SEC 


2e7 
704 
1105 


TEMP 


DEG C 


2309 
2hel 
2403 
24e5 
24el 
2409 
2501 
2563 
2505 
25e7 
2507 
2503 
2509 
2446 
2403 
2309 
2305 
2302 


TEMP 
DES ¢ 


2309 
24e1 
2403 
2405 
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2429 
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2505 
2565 
2507 
2S et 
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2306 
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C-8 PIBAL SOUNDING 
SOUNDING DATE 9-25-78 


BALLOON RELEASED 715 MST 


BASE LINE ANGLE 222e5 
BASE LINE LENGTH Chi) 4804e2 
TIME INTERVAL CSEC) 3020 
PASE LINE HEIGHT CFT) 8e0 
THEOCOLITE 471 THEODOLITE #2 
TIME AZIMUTH ELEVATION AZIMUTH ELEVATION TEMP CDEGeC) 
0.0 0.0 020 425 -001 020 
0.5 25408 2202 3fe1 Cel 9e5 
120 29306 2905 3203 5038 129 
eS 30320 2909 2703 Be2 1209 
220 307e2 2826 2166 1007 1209 
2e5 309¢1 2805 131 1404 1239 
3.0 31123 2863 1ueS 1505 129 
365 314.8 2808 8e7 16¢6 1320 
420 317e9 29¢5 609 17e9 1204 
4e5 32004 3900 600 186? 11209 
5-0 32501 Stes 505 2004 113 
505 3238 3403 506 2206 108 
6200 32208 3803 505 2565 1002 
6e5 321¢e5 4002 5e5 27e1 Gel 
720 31865 43e2 520 2906 Gel 
7e5 31405 58e3 Le3 3405 Be5S 
820 397e7 5121 4et 370 t 709 
8e5S 259704 S6e2 309 4205 7e3 
920 28509 59e1 S04 48e7 607 
9.5 26904 615 509 5506 600 
1020 25500 6120 48 6301 504 
10e5 24506 5904 104 65 e4 48 
17120 23804 5609 34504 T6e7 hed 
1165 234e2 5309 31206 8005 306 


COMPARISON OF REAL ERROK WITH 001 DEGse ERROR 


TIME RHO ERROR 
’ 7e3 ies 
2 1002 bed 
3 2901 5.5 
P 2008 6a2 
5 6100 qe 
6 Seng Be 
7 3404 Sef 

8 3601 965 
9 1800 1002 
10 1208 1009 
1 106 1103 
12 2609 1105 
13 1004 1104 ee STZ 
1h 2801 1105 
15 97305 1008 
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13008 
2606 
S4e1 
6303 
8301 

1226 

12708 


HEIGHT 
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2620 
4820 
T1he 
9606 
14026 
1577» 
17986 
20736 
2297 @ 
26186 
29516 
554506 
3507. 
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II B SUPPLEMENTAL DATA 


No supplements to data reported in previous documents are included. 
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iB II € BIOLOGY 
II C-] TERRESTRIAL WILDLIFE STUDIES 
Marmals 
Introduction 
Data was gathered from September 1, 1977 through November 1, 1978. 


Discussion of the tabular data contained in this section will be 
restricted to a brief description of the methods used. 


Scope of Work 


Pellet group surveys, road counts, road kill counts, mortality 
transects, age class composition surveys, and shrub production 

and utilization studies were conducted for mule deer. Lagomorph 
pellet counts and small mammal trapping were also conducted during 
the interim monitoring. 





Methods 
Deer Pellet-Group Studies 


Deer pellet groups were counted along 27 transects located in two 
®) habitat types, pinyon-juniper and chained rangeland. Pellet groups 
were cleared from the plots during the Winter and counts were made 
during the Spring. 


Mule Deer Road Counts 


Mule deer road counts were conducted in the same manner as during 
baseline studies. A 41-mile length of road was driven (from Rio 
Blanco Store to Highway 64) and all deer observed were recorded 
within one-mile intervals. All counts were made during late 
evenings. 


Road Kills 


Mule deer road kill counts were conducted along the same 41 mile 
length of road as the mule deer road counts. The method used 
was described in the monitoring plan. The dead deer were aged, 
sexed and tagged. 


Mortality 
Mortality transects for mule deer were conducted in draws along 
Piceance Creek in the Spring. Ten transects were surveyed with all 


dead deer being recorded according to age and sex. Transect 
locations can be found in the monitoring plan. 


EI <C-5 


Age Class Composition of Deer 


Age class estimates of deer were obtained by observations of deer (Ie 
in the agricultural meadows near Piceance Creek during April and 
November 1978. 


' Coyote Abundance 


The coyote scent post survey was conducted in September in the 
Same manner as described in the baseline studies. 


Lagomorph Abundance 


Lagomorph pellet counts were conducted in the same plots which were 
used for deer pellet counts. Plots were cleared of pellets in 
fall 1977 and counted in Spring 1978. 


Small Mammals 


Small mammal trapping and density estimates were conducted in the 
same manner as baseline sutdies. Four areas were trapped; chained 
Ppinyon-juniper, pinyon-juniper, a controlled and a developmental 
meadow. Trapping was conducted in the Spring and the Fall. 


Shrub Production and Utilization 


Bitterbrush and mountain mahogany shrub production and utilization 
was conducted as in baseline studies except no clippings were & 
taken. Shrubs were tagged and measured in the Fall to obtain 

production and in the Spring to obtain utilization. Methods used 

are described in the monitoring plan. 


Baseline evaluations of the bitterbrush and mountain mahogany on 
Big Jimmy Ridge were conducted as described in the monitoring plan. 
Methods were changed from baseline methods due to the heavily 
browsed condition of the shrubs. The shrubs were measured on the 
deer day use transects at each of the 20 stakes per transect. Each 
plot was .04 acre. Bitterbrush was evaluated by shrub density, 
height, and plant condition. Mountain mahogany data consists of 
shrub density. 


Bitterbrush production for 1978 along all the deer transects 
located on tract were conducted as in baseline studies. Ten shrubs 
along each deer transect were tagged and their year's growth 

was measured. 


Bitterbrush and mountain mahogany production was recorded for the 
fertilized and control areas. Methods were the same as above. 


Sagebrush condition and density were conducted as described in the 
monitoring plan using the BLM ocular estimate technique. All 27 

deer transects were surveyed eon age, condition and density 

of the sagebrush. Gx 


EE E—6 


Results 
Deer Pellet-Sroup Studies 


Mule deer pellet-grour uensities are presented in Tables II C-1 through 
II C-4. 


Mule Deer Road Counts 


Mule deer road count data are presented in Table II C-5 showing large 
concentrations of deer between Stewart Gulch and the Rock School. 


Road Kills 


Road kill data are presented in Table II C-6 showing deer killed along 
the entire length of the 41-mile road. 


Mortality 





Mortality data are presented in Table II C-7. Analyses of the data 
are not complete at this time. 


Age Class Composition of Deer 


Age class composition data of deer wintering near Tract C-b are pre- 
sented in Table II C-8. 


Coyote Abundance 


Coyote scent post survey data for 1977 and 1978 are presented in Tables 
II C-9 and II C-10. The count was lower in 1977 than in 1978. 


Lagomorph Abundance 
Lagomorph pellet counts are presented in Table II C-11. 
Smal] Mammals 
Smal] mammal trapping data are presented in Table II C-12. 
Shrub Production and Utilization 


Bitterbrush and mountain mahogany shrub production and utilization data 
for 1977-1978 are presented in Tables II C-13 through II C-16. 


Baseline bitterbrush evaluation data on Big Jimmy Ridge are presented 
in Table II C-17. 


Baseline mountain mahogany data on Big Jimmy Ridge are presented in 
Table II C-18. 


Bitterbrush production data for 1978 are presented in Table II C-19. 


EE C7. 


Production data of bitterbrush and mountain mahogany treated with 
fertilizer are presented in Table II C-20. 


Sagebrush ocular estimate data for pinyon juniper and sagebrush 
habitats are presented in Tables II C-21 and II C-22. 


TLCS 





Transect 


BA 17 


(CH-C-1) 


BA 18 
(CH-C-2) 


BA 25 
(CH-C-3) 


Combined 


BA 21 
(CH-T-1) 


BA 20 
(CH-T-2) 


BA 23 
(CH-T-3) 


Combined 


Table II C-1 


Deer pellet-group densities in the chained rangeland habitat, 


1977-78. 


Mean pellet-groups 
per acre + SE 


235 


245 + 


385 


288 


495 


532 


274 


437 


+ 56 


+ 62 


#33 


+ 67 


+ 38 


+ 38 


II c-9 


No. 


of 0.01 


acre plots 


20 


20 


20 


60 


20 


20 


19 


59 


Transect 


BA 19 


(PJ-C-1), 


BA 26 
(P3-C-2) 


BA 27 
(PJ-C-3) 


Combined 


BA 16 
(PJ-T-1) 


BA 22 
(PJ-T-2) 


BA 24 
(PJ-T-3) 


Combined 


Table II C-2 


Deer pellet-group densities in the pinyon-juniper habitat, 


1977-78. 


Mean pellet-groups 
per acre?2) SE 


360 + 56 


110 + 34 


245 + 53 


238 + 31 


310 + 77 


195 + 38 


90 + 16 


198 + 31 


TE C=10 


No. of 0.01 
acre plots 


20 
20 


20 


60 


20 


20 


Do 


Table II C-3 


Deer pellet-group densities in the chained rangeland habitat 
on Big Jimmy ridge, 1977-78. 


Mean pellet-groups No. of 0.01 
Transect per acre + SE acre plots 
BA 01 355 + 60 | 20 
BA 02 420 + 73 20 
BA 03 430 + 66 20 
BA Oh 360 + 41 20 
BA 05 580 + 88 20 
BA 06 205 + 44 “ 20 
BA 07 210 + 69 20 
BA 08 415 + 61 20 
BA 09 610 + 90 20 
Combined 398 + 24 180 


1620 (eas 


Transect 


BA 10 


BA 11 


BA 12 


Combined 


BA 13 


BA 14 


BA 15 


Combined 


Table II C-4 


Deer pellet-group densities in the pinyon-juniper habitat 


north of Piceance Creek, 1977-78. 


Mean pellet-groups 
per acre + SE 


95 


90 


130 


105 


345 


440 


285 


357 


1g (CI 


26 


22 


31 


15 


69 


47 


48 


33 


No. of 0.01 
acre plots 


20 


20 


20 


60 


20 


20 


20 


60 


‘Table II C-5 
MULE DEER ROAD COUNTS CONDUCTED FROM FALL 1977 TO SPRING 1978 


SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. a 
| 22 29] 6 13 20 24 27} 3 10 17 24 31) 8 15 21 29] 5 12 19 25] 2 9 16 23] 2 9 16 23 30| 6 13 20 27] 4 
2 2 
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: On January 5 the Road Count was extended from Mile 34 to Mile 41. 
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ep Table i -C=6" 


MULE DEER ROADKILL CONDUCTED FROM FALL 1977 TO SPRING 1978 


0 Rio Blanco Store 





0 
1 1 
2 2 
3 3 
4 4 
5 , is 
6 6 
7 1 q 
8 8 

9 9 
10 10 
n 1 i 
12 1 12 
13 13 
14 14 
15] a es 
16 16 

7 1 iyi 
18 1 18 
19 19 

( ‘(20 aol 20 
21 
22 22 
23 23 
24 Rock School 24 
25 25 
26 26 
27 27 
28 28 
29 29 
30 30 
31 31 
32 32 
33 33 
34 34 

pas 35 
36 36 
37 37 
38 38 
39. 39 
40 40. 
41 White River City 41 


(| om 7 2) 2 5 4eap melo Oo O15 6 3-212 2 31210 § 3 7 3] 3 6 1.0] 2 =100 
eu: 


NOTE: Total Kill was % Deer. Figure * One Elk killed was derived fram combining DOW data with C-b data. 


ie Cele 


ocT. NOV. DEC. JAN. FEB. * MAR. APR. MAY MILE 
INTERVAL 2427 .28\e3 007 tel 8, 15) 22029)) 5512019025113 19 16 23/12) 9) 16) 23,30)],.6 13.20.27) 4 INTERVAL 
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PLOT 
NUMBER 
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10 


Table II C-7 


DEER MORTALITY TRANSECTS 


SPRING 1978 


FAWN MATURE 
MALE FEMALE MALE FEMALE 
2 
2 
1 
1 
2 
1 
1 
1 
1 1 2 


EE E25 


UNIDENTIFIED 


1-hunter kill 


1-fawn (Les) 
3-hunter kill 


2-unidentified 
2-hunter kill 


6-unidenti fied 
l-hunter kill 


2-unidentified 
]-unidentified 


]-unidentified 


TOTAL 
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Table II C-9 


RESULTS OF COYOTE SCENT STATION SURVEY FOR OCTOBER 1977. 


7. Stewart (valley) 
8. Bailey 
Index = No. Visits 


Line No. 

1. Big Jimmy 

2. SG-9 

3. Scandard 

4. sSG-15 | 

Be SG=LL 

6. Stewart (ridge) 


No. of stations 


25 


10 





100 


No. of visits 


V3 


x 1000 = 13 x 1000 = 130 


No. operable stations 


eels C-17 


100 


0 


Table II C-10 


RESULTS OF COYOTE SCENT STATION SURVEY, 1978 





Line No. No. of stations 
1. Big Jimmy 25 
2. SG-9 10 
3. Scandard 10 
4. SG-15 10 
5. SG-11 10 
6. Stewart (ridge) 15 
7. Stewart (valley) 10 
8. Bailey (ridge) 10 
100 


No. Of ViISTts 


No. of stations * '000 = 50 


Index of abundance = 


ELC-¥S 


No. of visits 


2 


oO 


Oo Oo 


Table II C-11 


Relative abundance of cottontai] rabbits, 1977-78. Each 
transect consists of twenty 0.01 acre plots. 


Tncpeect Habitat and Relative 
Monitoring Baseline igeerioR Bit pea 
notation notation 
BA 01 CH=C=12 Chained, Big Jimmy 55 
BA 02 CH-C-11 ” 15 
BA 03 CH-C-10 ee 30 
BA 04 “CH-C-9 a hs 
BA 05 CH-C-8 e 90 
BA 06 . CH-C-7 mM 55 
BA 07 CH-C-6 mm 80 
BA 08 GH-€-5 ty 65 
BA 09 CH-C-4 " 80 
BA@1 7 CH-C-1 Chained, Tract 35 
BA 18 CH-C-2 au 4S 
BA 25 CH-C-3 ch 60 
BA 21 CH-T-1 me 70 
BA 20 CH-T-2 tL 35 
BA 23 CH-T-3 uu 42 
BA 19 PJ-C-1 Pinyon-juniper, Tract LO 
BA 26 PJ-C-2 a 70 
BA 27 Pu-G—s co 90 
BA 16 PJ-T-1 ao 35 
BA 22 PJ-1-2 ut 58 
BA 24 PJ-T-3 _ 35 
BA 13 PJ-C-4 P-J, north of Piceance Crk. 85 
BA 14 Puc 5 mn 60 
BA 15 PJ-C-6 ue 15 
BA 10 PJ-T-4 " 75 
BA 11 Put 5 75 


BA 12 PJ-T-6 75 


* Relative abundance is calculated as a percent frequency (No. of 
plots with fresh pellets present + No. of plots sampled x 100). 
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Table II C-13 


Production and utilization of bitterbrush in the chained 
rangeland habitat, 1977-78. 





A B c 
PRODUCTION: Length of shoots UTILIZATION: 
length of new remaining in in percent 
shoots in fall (mm) spring (mm) . 
ee Ee 100 
Transect Mean + SE (N) Mean + SE (N) A 
BA 17 42 + 3.8 (100) 3 + 0.6 (90) 92 
(CH-C-1) 
BA 18 75 + 9.0 (100) - 4 + 0.9 (100) 94 
(CH-C-2) 
BA 25 73 + 8.3 (100) 5 + 0.8 (100) 94 
(CH-C-3) 
Combined 63 + 4.3 (300) k + 0.5 (290) 33 
BA 21 73 + 6.4 (100) 9 + 1.1 (100) 88 
(CH-T-1) 
BA 20 145 + 11.2 (100) 10 + 1.5 (100) 93 
(CH-T-2) 
BA 23 143 + 10.6. (100) 16 + 2.3 (100) 89 
(CH-T-3) 
Combined 120 + 5.9 (300) 12 + 1.0 (300) 90 


of C=21 


VN” 


Table II C-14 


Production and utilization of bitterbrush in the pinyon-juniper 
habitat, 1977-78. 





A B Cc 
PRODUCTION: Length of shoots UTILIZATION: 
length of new remaining in in percent 
shoots in fall (mm) spring (mm) noe 
C= x 100 
Transect Mean + SE (N) Mean + SE (N) A 
BA 19 48 + 3.9 (100) 9+ 2.1 (100) 81 
(PJ-C-1) 
BA 26 43 4 3.9 (100) 4 + 0.9 (100) 91 
(PJ-C-2) 
BA 27 29 + 3.1 (100) 4h + 1.0 (100) 85 
(PJ-C-3) 
Combined 4O + 2.2 (300) 6 + 0.8 (300) 85 
BA 16 28 + 2.6 (99) 5 + 0.8 (80) 82 
(PJ-T-1) 
BA 22 94 + 7.1 (100) 15 1.8 (100) 84 
(PJ-T-2) 
BA 24 36 + 2.4 (100) 9+ 1.5 (90) 75 
(PJ-T-3) 
Combined 53 + 3.2 (299) 10 + 0.9 (270) ™“ Si 


Pia —22 


Transect 


BA 17 


(CH-C-1) 


BA 18 
(CH-C-2) 


BA 25 
_(CH-C-3) 


Combined 


BA 21 
(CH-T-1) 


BA 20 
(CH-T-2) 


BA 23 
(CH-T-3) 


Combined 


Table II C-15 


) 


Production and utilization of mountain mahogany in the chained 
rangeland habitat, 1977-78. 


A 


PRODUCTION: 
length of new 
shoots in fall (mm) 


Mean + SE (N) 


5 + 0.4 (100) 


16 


a 


1+ 


I+ 


+ 


4.2 (100) 


1.5) (50) 


1.7 (250) 


9 + 1.0 (100) 


15 


4h 


23 


t 


I+ 


2.7 (100) 


6.6 (98) 


2.511 (298) 


B 


Length of shoots 
remaining in 
spring (mm) 


Mean + SE (N) 


Ibi (G28) 


0.13 


(100) 


(100) 


(50) 


~ (250) 


(80) 


(100) 


(100) 


(280) 


C 


UTILIZATION: 
in percent 


C 


_ A-B 


A 


91 


79 


89 


83 


92 


9h 


90 


91 


x 100 


= ee - 


Table II C-16 


Production and utilization of mountain mahogany in the pinyon- 
juniper habitat, 1977-78. 


oN, 


A B C 
PROCUCTION: Length of shoots UTILIZATION: 
length of new remaining in in percent 
shoots in fall (mm) spring (mm) gee 
: C = PE 100 
Transect Mean + SE (N) ‘Mean + SE (N) A 
BA 19 kh + 0.2 (100) 1.0 + 0.18 (100) Z2 
(PJ-C-1) 
BA 26 | 8 + 1.1 (100) "1.4 + 0.38 (100) 82 
(PJ-C-2) 
BA 27 12 + 222. (1100) 2.5 + 0.90 (100) 80 
(PJ-C-3) 
Combined 8 + 0.8 (300) 1.6 + 0.33 (300) 79 
BA 16 2 + 0.3 (20) 1.5 + 0.58 (20) 37 
(PJ-T-1) 
BA 22 23 + 4.7 (40) 4.6 + 1.82 (30) 80 
(PJ-T-2) 
BA 24 19 + 2.2 (99) 4.6 + 1.05 (100) 76 
(Po=1—3) 
Combined 18 + 1.9 (159) 4.2 + 0.79 (150) 77 
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Table II C-18 


Baseline evaluation of mountain mahogany on Big Jimmy 
ridge. Twenty 0.04 acre plots occurred along each 
transect. 


Density: No. of 


Transect shrubs per acre 
BA 01 56 
BA 02 0 
BA 03 3 
BA 04 | 29 
BA 05 3 
BA 06 0 
BA 07 9 
BA 08 0 
BA 09 3 


ie e— 26 


Table II C-19 


Production of bitterbrush, 1978. 


PRODUCTION: 
length of new 
shoots in fal] (mm) 


Transect Habitat Mean + SE (N) 





BA 18 chained rangeland 266 + 16.6 (100) 
BA 25 | " 174 + 11.7. (100) 
BA 21 a 211 17-2 (000) 
BA 20 " 246 + 18.8 (100) 
BA 23 | " 274 + 25.4 (100) 
BA 19 pinyon-juniper 123 + 7.7 (100) 
BA 26 " 133 + 8.3 (100) 
B27 oo" 154 + 8.7 (100) 
BA 16 | WW 149 + 9.8 (106) 
BA 22 ; 179 + 14.2 (100) 
BA 24 " 120 + 8.2 (100) 
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Table II C-20 


Production of bitterbrush and mountain mahogany treated with 
fertilizer, 1978. All transects are located in the chained 
rangeland habitat. 


PRODUCTION: 
length of new 
shoots in fal] (mm) 


Transect Mean + SE (N) Treatment 


Bitterbrush: 

BA 28 185 + 16 (99) ammonia nitrate 

BA 31 260 + 20 (100) ammonia nitrate 

BA 17 223 + 21 (100) nitrogen and phosphorus 
BA 30 201 + 17 (100) nitrogen and phosphorus 


Mountain mahogany: 


BA 28 132 + 7 (100) ammonia nitrate 


BA 17 11447 (100) nitrogen and phosphorus 
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Table II C-21 


SAGEBRUSH OCULAR SURVEY CONDUCTED IN FALL 1978 
PINYON JUNIPER HABITAT 


Sample 





188 
CENT 48.6 51.4 5.8 40.4 


Density explained in detail in the Development Monitoring Plan 


II C-29 


53.8 


Table II C-22 


<P 


SAGEBRUSH OCULAR SURVEY CONDUCTED IN FALL 1978 
SAGEBRUSH HABITAT 


Sample 
Transect Paces Size Young Mature Decadent Low Medium High Density * 


BAO] 
BAO2 
BA03 
BA04 
BAO5 
BA06 
BAO7 
BAO08 
BAO9 
Cay 
BA18 
BA20 
BA21 
BA23 
BA25 





TOTAL 750 54 660 36 314 295 141 
PERCENT Vie 88 4.8 41.9 3924 18.8 


* Density explained in detail in the Development Monitoring Plan 


O - 
vd 
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Avifauna 


Introduction 


Estimates of density, percent relative abundance, and diversity 
indices were calculated for songbird and songbird-like species for 
1977 between January 15 and January 18 and June 7 and June 9. Raptor 
nest censusing for 1978 was conducted during late April and early 
June. 


Scope of Work 


Two transects in chained pinyon-juniper rangeland and two 
transects in pinyon-juniper woodland were censused in triplicate. 
One chained pinyon-juniper transect is located near the proposed 
construction site, the other at a control site which will not be 
Subject to future disturbance. The pinyon-juniper woodland transects 
are also located in an area near future disturbance and in a control 
area. Forty-six raptor nest locations were checked for nesting 
activity. 


Methods 


The method employed for censusing was the strip transect method 
as described by Emlen (1971). This method provides data from which 
quantitative estimates of density of songbird and songbird-like species 
can be calculated. Transects are 800m long and are permanently 
marked with steel rebar stakes and flagging. The method used for 
the analysis of quantitative data collected from transects sampled 


are similiar to the analytical methods described in the Sixth Quarter] 
Report on Inventory of Avifauna at Tract C-b Shale 0i1 Project (Ecology 
Consultants, Inc., 1976). Estimates of density, percent relative 
abundance, and diversity indices were calculated for each census 
period. 


Nests were found using photographs and topographic maps of 
their locations. Observations were made using a spotting scope 
from a safe distance (50 meters or more) so as not to disturb 
possible nesting activity. Any new or undocumented nests were 
photographed and recorded. Where there was no observed activity, 
closer examination of the nest was made to look for fresh pellets, 
whitewash or green material. 
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Results 


Table II C-23 lists the bird species observed during the Spring 1978 
census. Tables II C-24 through II C-27 summarize strip transect 
results and estimates for relative abundance and density for each ~ 
transect. Diversity indices for each transect are present in Table 

II C-28. As with previous sample periods, the pinyon-juniper wood- 
land exhibited greater avian diversity than the chained pinyon-juniper 
rangeland. 


In April, during the search for early nesting raptors, five raptor 
nests were active: Three red-tailed hawks and two great horned owls. 


In June, during the search for late nesting raptors three active 
nests were observed. Two broods of great horned owls and one brood 
of red-tailed hawks were observed. 


Table II C-29 shows the raptor nesting record for the raptors on 
Tract C-b and the surrounding area. 


Nomenclature used in this report follows the American Ornithologists' 


Union (AOU) Checklist of North American Birds (AOU, 1957) and sub- 
sequent revisions (AOU, 1973 and 1976). 
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TABLE II C-24 








AVIFAUNA ESTIMATES ON TRANSECT 1, CHAINED PINYON-JUNIPER 
RANGELAND (CONTROL) AT TRACT C-b FOR SPRING 


SAMPLE PERIOD, 1978 


f Coeff Basal Density “Relative 
Species Obs det adj /ha abundance 
Mourning dove 1 1.00 ae: 0.02 0.9 
Broad-tailed hummingbird 1 0.28 * 0.09 4.1 
Ash-throated flycatcher L 0.63 % 0.04 1-8") 
House wren 2 0.65 _ * 0.08 2 66 
Mountain bluebird 8 * a. 0.20 9.1 
Black-throated gray warbler 1 1.00 x 0.03 1.4 
House finch 1 0.62 x 0.04 1.8 
Green-tailed towhee 8 0257 x 0.36 16.4 
Savannah sparrow 5 0-63; 4° *% 0.20 3. 8 
Chipping sparrow 1 0.63 i 0.04 1.8 
Brewer's sparrow 74a) 0.49 * 1.10 50.0 
Total 2.20 
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TABLE II C-25 


AVIFAUNA ESTIMATES ON TRANSECT 2, PINYON-JUNIPER WOODLAND 


(DISTURBED) AT TRACT C-b FOR SPRING SAMPLE PERIOD, 1978 





: t Coeff Basal Density % Relative 
Species Obs det adj /ha abundance 
Borad-tailed hummingbird 1 O73 | * 0.04 Zak 
Common flicker 1 | 0.90 * 0.03 #35 
Ash-throated flycatcher 2 0.50 * 0.10 Sie 
Pinyon jay 2 00 * 01.05 2.6 
Mountain chickadee a 0.56 * 0.23 11.8 
Plain titmouse | 1 0.31 x 0.08 4.1 
Bushtit . 3 0.22 x 0.35 18.0 
White-breasted nuthatch 1 0.59 * 0.04 | 2eh 
Mountain bluebird 3 0.42 * 0.18 OaZ 
Solitary vireo 2 0.59 * 0.09 4.6 
Virginia's warbler 7 0.75 uss 0.24 12.4 
Black-throated gray warbler 8 0.60 * 0.34 L7s5 
Black-headed grosbeak i 0.75 * 0.03 | We 
Gray-headed junco 1. 0.43 * 0.06 ee | 
Brewer's sparrow 2 0.62 % 0.08 4.1 
Total 1.94 
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TABLE IT C=26 
AVIFAUNA ESTIMATES ON TRANSECT 3, CHAINED PINYON-JUNIPER , | 
RANGELAND (DISTURBED) AT TRACT C-b FOR SPRING SAMPLE 


PERIOD, 1978 





i Coeff Basal Density % Relative 

Species Obs det adj /ha abundance 
Borad-tailed hummingbird l 0.28 * 0.09 228 

Common flicker 2 et oi@) * 0.05 1.3 
Ash-throated flycatcher 3 0.63 * 0.12 5 i 

Pinyon jey 4 0.25 _: . 0.41 10.7 

House wren 2 0.65 * 0.08 ; Ja | 
Mountain bluebird : 10 x * 0.26 6.8 i" 
Yellow-rumped warbler 2 0.19 * 0.27 7.0 
Green-tailed towhee 24 0.57 * 1,08 28.2 

Vesper sparrow 3 0.57 * 0.10 226 
Chipping sparrow 3 0.63 4° QO. 12 Bie: 
Brewer's sparrow 24 0.49 * hh. 25 32'..6 

Total | 3.83 
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TABLE It 'C-27 


AVIFAUNA ESTIMATES ON TRANSECT 4, PINYON-JUNIPER WOODLAND (CONTROL) 


AT TRACT C-b FOR SPRING SAMPLE PERIOD, 1978 





Species 


Mourning dove 
Williamson's sapsucker 
Hammond's flycatcher 
Dusky flycatcher 
Mountain chickadee 
Bushtit 

House wren 

Hermit thrush 

Mountain bluebird 
Solitary vireo 
Eieelehroated gray warbler 
Black-headed grosbeak 
Cassin's finch 

Pine siskin 
Green-tailed towhee 
Rufous-sided towhee 
Chipping sparrow 


Brewer's sparrow 


i 
Obs 


10 


16 


Coeff 
det 


Basal 
adj 


Density 
/ha 


% Relative 
abundance 


4.2 


15,4 


16.9 
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TABLE II C-29 RAPTOR NESTING RECORD 





»st No. Species Status Status Status 
1976 1977 1978 
April June April June 
1] Unknown I I I I I 
Z Unknown I I I I I 
3 Unknown I I I I I 
4 Red-tailed Hawk E ory I I I I 
5 Unknown : I I I I I 
5a Common Raven - ~ Bory I I 
6 Red-tailed Hawk E I 2Y I I 
7 Red-tailed Hawk I I - E I 
8 Red-tailed Hawk 4Y I I E I 
ee Common Raven I I I I i 
10 Red-tailed Hawk I I I I I 
11 Could not Locate 
he Red-tailed Hawk I I I E 1Y 
13 Red-tailed Hawk I I I I I 
14 Unknown I I I I I 
15 Unknown I I I I I 
16 Great Horned Owl I I I E Dy | 
17 Great Horned Owl I I I I I 
18 Red-tailed Hawk I I I I I 
19 Great Horned Owl in I I I I 
20 Not on Map 
21 Not on Map 
22 Unknown I I I I I 
23 Not on Map 
24 Red-tailed Hawk I I I I I 
25 Great Horned Owl I I I I I 
26 Unknown I I lt I I 
er Unknown I I I I I 
28 Golden Eagle PY I I I I 
29 Unknown I I I I I 
30 Red-tailed Hawk 2Y I I I I 
31 Unknown I I I I I 
32 Great Horned Owl 2Y 2Y - I I 
33 Unknown I I I I I 
34 Unknown I I I I I 
35 Unknown I I I I I 
36 Red-tailed Hawk 2Y I I I I 
37 Unknown I I I I I 
38 Unknown I I I I I 
39 Golden Eagle 1Y I I I I 
40 Unknown I I I I I 
4] Unknown I I I I I 
42 Unknown I I I I I 
42a Red-tailed Hawk - - 2Y [ I 
43 Great Horned Owl 2Y I I E 2Y 
44 Unknown I I I I I 
45 Red-tailed Hawk ZY I I I I 
46 (new) Red-tailed Hawk E I 
Code: 


inactive nest 


. 
eH. 
lou 


E = adult bird observed in an incubating posture; presumed to be 
incubating eggs 
(2)Y = number of young observed in the nest 
E or Y = adult bird observed in an incubating posture; due to time of ear, LE C-4i 


assumed to be either incubating eggs or brooding very young chicks. 
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II C-2 AQUATIC STUDIES 
Introduction 


Periphyton has been selected as a key indicator of water quality. Periphyton 
was measured at a control and a development site. Benthos which is collected 
by the U.S.G.S. has only been reported through May, 1978. Water quality from 
daily water samples was not analyzed because no significant difference was 
noted. 


Scope 


This report marks the completion of the analysis of the six monthly periphyton 
samples collected between May 19 and October 18, 1978 from two stations in 
Piceance Creek. In addition to tables summarizing the data over the 6 month 
study period (II C-30 through II C-32), all the detailed data of the analyses are 
provided together in this report (II C-33 through-II C-41). 


Benthic invertebrates were collected monthly, by the U. S. Geological Survey 

(U.S.G.S.) at these two stations: Piceance Creek near Stewart Gulch and Piceance 
Creek upstream from Hunter Creek. The location and description for each of the 
sampling stations for periphyton and benthos can be found in Volume IV C-b Final 


Environmental Baseline Report (1977). 


Methods Periphyton 


() Periphyton (attached algae) was collected monthly from artificial substrates 
at two stations in Piceance Creek, Colorado. The upstream station, Stewart, was 
located near the confluence of Stewart Creek and the downstream station, Hunter, 
was located near the confluence of Hunter Creek. 


Following the colonization period of at least 21 days, slides were removed from 

the immersed samplers. Each slide was placed into a separate labeled polyethylene 
sample container. Three slides were air dried for biomass analysis and three slides 
were fixed with M3 preservative (Meyer 1971) for taxanomic identification and 
enumeration at both stations. 


Species Identification and Enumeration - Each preserved slide taken from a station 
was treated as one replicate. To prepare for laboratory analysis, each slide was 
scraped into the collection bottle and rinsed with distilled water to a total vol- 
ume of 140 ml. 


While samples were stirred vigorously with a magnetic stirrer to uniformly dis- 
tribute the periphytic organisms, a small aliquot (1 to 20 ml depending on sample 
density) was removed and added to a settling cylinder situated upon a combined 
plate chamber. Foliowing a sedimentation period of at least four days, the sed- 
imentation tube of the combined plate chamber was moved laterally to a drain hole 
and emptied, leaving the sediment in the recessed plate chamber (Wild Heerbrugg, 
Ltd. 1976). Samples were analyzed utilizing a Wild M-40 research inverted 
microscope at a magnification of 560X. 


II ¢c-43 
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Hunter Stations, Piceance Creck, Colorado, 1978 


*- Taxon 


Division Bacillariophyta 


Achnanthes lanceolata 
A. lanceolata var. dubia 
A. minutissima 


Amphora ovalls 
A. perpusilla 


A. veneta 

A. 5p. 
Caloneis amphisbaena 
Cocconeis pediculus 

C. placentula 

C. placentula var. euglypta 
Cyclotella meneghiniana 
mr. Cylindrotheca gracilis 
Cymatopleura elliptica 
Cymbella affinis 


Cc. minuta 
Cc. tumida 
Cc. sp. 
Denticula sp. 
Diatoma tenue var. elongatum 


D. vulgare 
Epithemia turgida 
Fragilaria crotonesis 


F. vaucheriae 
F. sp. 
Gomphonema acuminatum 


Ge gracile 
G. intricatum var. vibrio 


G. olivaceun 
+ Parvulum 
subclavatum 
- subclavatum var. commutatum 
G. truncatum 
G. spp. 
Gyrosigma sp. 
Hantzschia amphioxys 
Melosira varians 
Meridion circulare 
Navicula accomoda 


N. capitata 

N. cryptocephala 

N. cryptocephala var. veneta 
N. cuspidata 


N. nr. luzonensis 
N. nr. menisculus var. 


upsaliensis 


N. minima 

N. mutica 

N. mutica var. undulata 

N. notha 

N. pupula var. rectangularis 

N. secreta var. apiculata 

N. tripunctata var. 
schizonemoides 

N. viridula var. avenacea 

N. spp. 


Neidium sp. 
“ Nitzschia acicularis 


N. amphibia 
N. apiculata 
N. disstpata 
N. hungarica 
linearis 
palea 

sigmotdea 





vermicularis 
vitrea 


spp. 


lzlzlzijzlziz 
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trybllonclla var. levidensis 
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Table II C-30 


Summary Specics List of Periphyton Collected at Stewart and - 


Stewart 
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+++ 


+++ 
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++ + + + DOO 
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Table II G-30 (Cont:, 


Stewaret Hunter 


Taxon May June July Aug Sept Oct May June July Aug Sepe Oct 


Division Bacillariophyta (cont'd) 
Pinnularia borealis 
P. sp. + 
Rhoicosphenta curvata + + + + + 
Rhopalodia gibua var. ventricosa + 
R. musculus 
Stauroneis anceps + 
Stephanodiscus hantzscht + 
Surirella angustata + 
S. ovalis : + 
S. ovata + 
S. sp. 

Synedra delicatissima + 
S. fasciculata + 
S. ulna - + 
S. sp. 

Unidentified centrics 

Unidentified pennates D 


++ 


++ 


+++ 
+ 
+ 
+ 
+++ 
+++ 
+++ 
++¢ 


++4+ 
++ 
o++ 
+++ 


Division Chlorophyta 


Characium sp. 
Cladophora sp. + 


Closterium sp. 
Crucigenia quadrata + 


Oedogonium sp. + + 
Scenedesmus acutus 


S. sp. 
Stigeoclonium sp. 
Ulothrix sp. ; 2 
Unidentified coccoid + + + 
Unidentified filament + + + 
Unidentified flagellate 


{) Gi 


Division Cyanophyta 


+++ 
+ 
+ 


++ 
++ ++ 
++ 


+ + 
\aax0uULSHa YA1TaKVS 
+ 


Chroococcus sp. + 
Merismopedia punctata 

Merismopedia tenuissima 

Oscillatoria sp. + 
Phormidium sp. 

Unidentified filament + 





+++ + 


Division Cryptophyta 


Cryptomonas ovata + 


Division Chrysophyta 


Dinobryon borgei . 
D. sp. _ 
Unidentified coccoid 


—— - 
+ = Present 


D = Present as dominant (greater than 5Z of the mean total abundance) 


II C-45 





Table II C-31 


Summary of Species Diversity (d) of the Mean for 
Periphyton Collected at Stewart and Hunter Se 
Stations, Piceance Creek, Colorado, 1978. 


Date 


May 

June 
July 
August 
September 


October 


Stewart 


3.67 
3.15 
Za St 
3.59 
1.14 


1.70 
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Hunter 


Sampler Destroyed 


3.15 








Table II C-32 


Summary of Mean Biomass (mg/cm*) Expressed as Ash-free 
Dry Weight for Periphyton Collected at Stewart and 
Hunter Stations, Piceance Creek, Colorado, 1978. 


Date Stewart Hunter 
_ May 0.52 0.66 
June 0.42 1.66 
July 0.24 0.37 
August 0.05 — 0.28 
Septdaber 0.35 Sampler Destroyed 
October 0.13 0.22 
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: Table II C-39 
2 Biomass Greve) of periphyton, from artificial substrates on 
Piceance Creek, Colorado at Stewart and Hunter Stations 
during May and June, 1978 


> 


Ash-free Dry Weight Biomass (mg/cm’) 
Location May 18 June 20 
Rep 1 Rep 2 Rep 3 Mean_ Rep 1 Rep 2 Rep 3 Mean 
Stewart 0.56 0.48 0.53 0.52 0335 0.50 0.40 0.42 
Hunter 0.69 0.61 0.69 0.66 1.36 203 1.41 161 
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Table II C-40 





ae 
Biomass (mg/cm’) of Periphyton from Artificial Substrates on 
Piceance Creek, Colorado at Stewart and Hunter Stations 
: During July and August, 1978 


Ash-free Dry Weight Biomass (mg/ on”) 


Location July 19 August 18 

Rep 4 Rep 5 Rep 6 Mean Rep 4 Rep 5 Rep 6 Mean 
Stewart 0.26 0.27 0.19 0.24 0.08 0.04 0.03 0.05 
Hunter 0.49 0.24 0.39 0.37 0.27 0.41 0.16 0.28 


/ 
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Table II C-41 


2 
) Biomass (mg/cm ) of periphyton from artificial substrates on 
Piceance Creek, Colorado at Stewart and Hunter Stations 
during September and October, 1978 


Ash-free Dry Weight Biomass (mg/cm?) 


Location September 20 ; October 18 

Rep 1 Rep 2 Rep 3 Mean Rep 1 Rep 2 Rep 3 Mean 
Stewart 05,32 0.42 0.30 0.35 0.15 0.18 0.06 0.13 
Hunter SAMPLER DESTROYED G.19 0.19 0.29 0.22 
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Table II C-42 


Biomass Gages) of periphyton from artificial substrates 
on Piceance Creek, Colorado at Stewart and Hunter stations. oO: 
during May and June, 1978. ‘3 : 


Ash-free Dry Weight Biomass Geena) 


Location May 18 June 20 
Rep 1 Rep 2 Rep 3 Mean Rep l Rep 2 Rep 3 Mean 
Stewart 0.56 £0.48 Gz53 0.52 O35 0550 0.40 0742 
Hunter | 0.69 0.61 0.69 0.66 ; 1.36 2.05 1.41 1.62 
e 
& 
II C-68 


7 0 


Density data for June samples were rounded to three significant digits while 

May, July, August, September and October density were reported in an unrounded 
integer form to facilitate statistical manipulations. No more than three digits, 
however, should be considered significant. 


Biomass - Air dried slides were transferred into porcelain drying dishes and 

sample containers were rinsed, transferring dislodged material into the drying 

dish. Each sample was dried to a constant weight of 105°C and weighed to the 
nearest milligram (dry weight). Then each sample was ashed at 500°C for a minimum 
of four hours. Samples were rewet upon cooling to replace their water of hydration, 
redried to a constant weight of 105°C and weighed again (ash weight). 


Biomass was calculated according to the following equation: 


mg ash free dry weight/cm2 = Wd - Wa 
As 





Where: Wd = dry weight (mg) + tare 
Wa = ash weight (mg) + tare 
As = area of slide (cm2) 


Benthos 


Tables II C-43 and II C-44 summarize the benthic taxa collected at two Piceance 
Creek sampling stations (GS09306007 and GS0930601) during February - May, 1978. 
Taxa were summarized as they appearred in the U.S. Geological Survey raw data 
forms, i.e., by major groupings (Ephemeroptera, Odonata, etc.) and by the lowest 
taxonomic level of identification (Genus-species). 


Calculation of community diversity parameters d, dnay> and e) were based upon 
the Shannon-Weiner (1973) function, provisionally recommended by the U.S. Environ- 
mental Protection Agency (Weber 1973). Computational equations were as follows: 


S 
d=m (ii log, nil 
; Gi : N 
Where: d = community diversity index 
N = total number of organisms per sample 
ni= number of individuals per taxon 
s = total number of taxa 
max — logo$ 
Where: Gane = maximum diversity 
S = number of taxa 
e= id (100) 
dmax 
Where: e = equitability (range 0 to 100) 


d = calculated species diversity 


a. | 


or calculated maximum diversity 
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Diatoms, which accounted for a substantial proportion of the periphyton popu- 
lation, was identified from permanent Hyrax slide mounts. Duplicate Hyrax 

mounts were prepared from a composite of the three replicates of each station 

for each sampling period. Mounts were made from small aliquots taken from the 
samples remaining after the removal of the volume used in the sedimentation @. 
procedure. These were composited in a 15 ml test tube, and subjected to sul- ; 
furic acid-potassium dichromate digestion (modified from Patrick and Reimer 

1966). Following cooling, samples were centrifuged and an aspirator was used 

to remove the supernatant after which the frustules were resuspended in dis-— 

tilled water. This was repeated several times until a clear solution with 
approximately neutral pH remained. One or two drops of the diatom suspension 

were placed upon clean 25 mm cover slips and heated to dryness after which 

they were inverted upon a drop of Hyrax (Custom Research and Development, Inc), 

a high resolution mounting medium (N, = 1.63 to 1.71), on labeled microscope 
slides. Diatoms were identified with an Olympus Vanox phase contrast micro- 

scope at magnifications of 600 - 1500X. 


Periphyton enumeration utilized the inverted microscope method described by 
Utermoehl (1958) and outlined in Vollenweider (1969). Counts were made from 
the sedimented samples on the inverted microscope at 560X counting strips with 
an area of 2.09 mm“. In accordance with procedures suggested by Margalef 
(1974), at least 100 individuals of each "important" taxon were counted where 
practicable. For each sample, at least one randomly located counting strip 
was examined. The counting units utilized were: 


Unicells - each cell 

Diatoms - each complete frustule (2 valves) 

Filaments - 100 micron length 

Discrete colonies - each 4 to 64 cell colony 

Indiscrete colonies - every 8 cells 6, 
Dence colonies - every 50 cells . 


Examples of discrete colonial forms include Pediastrum and Scenedesmus. In- 
discrete colonial forms include Chroococcus and Merismopedia. Examples of 
dense colonies are Microcystis, Coelosphaerium, and other such coccoid blue- 
greens. 


All identifications, counts, and other pertinent data were recorded on stand- 
ard algal bench forms. Replicate data were transposed to summary data forms 
for presentation in this report. Standard phycological references were used in 
the identifications of the periphyton (see References and Literature Cited). 


Phytoplankton densities were calculated according to the following equation: 


Units/cm2 = Ct x Ac x Vo 
Ag x Ng x Vs x As 


Where: Ct = Count in units 
Ac = Area of sedimentation chamber (mm) 
Ag = Area of counting strip (mm2 ) 
Ng = Number of strips 
Vo = Original sample volume (ml) 
Vs = Sedimentation volume (ml) 
As = Area scraped from slide (m2) 


é 
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Results and Discussion 


Periphyton - May and June 


Approximately 60 taxa were identified from the May and June, 1978 samplings of 
Piceance Creek, Colorado. Tables II C-33 and II C-34 list the taxa and their 
densities. 


In May periphyton density was extremely low with periphyton being slightly more 
dense at the upstream station (Stewart). The mean total densities were 671 units/cm 
and 467 units/cm¢ for Stewart and Hunter Stations respectively. 
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In June densities were much higher. The total mean density was sp igntly higher 
at the downstream station, 753,400 units/cm@ and 809,100 units/cm¢ for Stewart 
and Hunter Stations respectively. 


Periphyton density data recorded for Piceance Creek in May 1977 shows values 
between the May and June sampling for 1978. Total mean densities were 130,000 
units/cm@ and 60,200 units/cm@ for Stewart and Hunter Stations respectively. 
There doesn't appear to be any constant trend for periphyton density differences 
between stations. 


All samples were dominated by diatoms, representing over 98% of the total density. 
The diatoms found in abundance are characteristic of waters with a high mineral 
content. 


In May the communities of the two stations were very similar with Navicula 
secreta var. apiculata, Navicula tripunctata var. schizonemoides, Nitzchia palea, 
and other Navicula and Nitzchia species dominating (at densities greater than 

5% of the mean total abundance). Navicula cryptocephala var. veneta reached 
dominance only at the Stewart station while Achnanthes minutissima was a dominant 
only at Hunter station, 





In June the two stations were dominated by Achnanthes minutissima, Nitzschia 
acicularis, Nitzschia palea and other Nitzschia species. Navicula secreta var. 
apiculata was dominant only at the Stewart station while Achnanthes lanceolata 

var. dubia and Navicula viridula var. avenacea were dominant only at Hunter station. 


In contrast to these data, the 1977 May samples were dominated exclusively by 
Navicula viridula var. avenacea at both stations. Variations in flow rate and 
temperature may account for some of these community differences. 


Shannon-Wiener species diversity indices were calculated for all samples and are 
recorded in Tables II C-33 and II C-34. Diversity was highestin May. No trends 
were observed between stations. 


Biomass was determined for each station at each sample site (Table II C-42). Bio- 
mass data reflects the size of the organisms in a community as well as their quantity. 
In May Biomass differences between stations was slight, Hunter station having the 
greater value. In June, biomass at the Stewart station was slightly less than the 
value determined for the May samples while the biomass at the Hunter station more 

than doubled. Productivity as determined by the ash-free biomass method was highest 
at the Hunter station in both May and June. 
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Periphyton - July and August 


A total of 90 taxa have been identified from Hunter and Stewart stations on 
Piceance Creek, Colorado (Tables II C-33 through II C-36). Species diversity 
and biomass data are summarized for the study in Tables II C-31 and II C-32. o 


In July and August a total of 56 taxa were identified. Tables II C-35 and 
II C-36 list the taxa and their densities. 


In July periphyton densities were lower than those reported for the previous 
month. Total mean densities were approximately half as large as the total 
mean densities reported tor June. The total mean density at the Stewart 
station, 497,433, units/cm*, was slightly higher than at the Hunter station, 
380,743 units/cm*. 


In August, total densities were similar to those in July at the Hunter station 
while total density values were much lower at_ the upstream Stewart station. 

The total mean densities were 52,639 units/cm° and 285,873 units/cm2 at Stewart 
and Hunter stations respectively. 


Like the previous periphyton samples from these stations, the July and August 
Samples were dominated by diatoms. 


In July, the dominant taxa (present at densities greater than 5% of the total 
mean abundance) were diatoms, Achnanthes lanceolata, Achnanthes lanceolata 
var. dubia, and Achnanthes minutissima. In addition the green alga, Stigeo- 
clonium sp., was dominant at the Hunter station. 





In August the algal community at both stations were dominated by the diatoms, 
Achnanthes lanceolata var. dubia, Achnanthes minutissima, Cocconeis pediculus © 
and Cocconeis placent placentula var. euglypta. At Stewart station Navicula secreta 
var. ~apiculata also was a dominant. 





In comparing the periphyton communities observed in previous months this 
sampling year, a seasonal community alteration is apparent (Table II C-30). 

In May Navicula and Nitzschia species were dominant while in August the 
dominance shifted to Achnanthes and Cocconeis species. Seasonal variation 
along with some annual variation in the periphyton community is to be expected. 


Shannon-Weiner species diversity indices were calculated for all samples and 
are reported in Tables II C-35 and II C-36. Diversity was lower in July than 
in May, June or August (Table II C-31). Diversity values increased slightly 
in August from the July minimum. No trends were observed between stations. 


Biomass determinations do not follow periphyton abundance trends, reflecting 
variations in the size and condition of the constituents of the i as 

At Stewart Station_biomass steadily decreased from May (0.52 mg/cm“) 

August (0.05 mg/cm2) (Table II C-32). At Hunter station, biomass eee to a 
maximum in June and steadily decreased in July and August. During the four 
sample dates between May and August, productivity as determined by the bio- 

mass was highest at the Hunter station. 
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Periphyton - September and October 


In September and October samples, a total of 66 taxa were identified. Most of 
the taxa were diatoms, represented by 53 taxa. Table II C-37 and II C-38 list 
the taxa:and: their densities. 


In September only Stewart station was sampled dueto the loss of the Hunter 
Station sampler. Density values at Stewart station were much higher than 
those reported for August but similar to July's total density values. The 
mean total periphyton density was 430,029.3 unit/cm¢. 


In October periphyton density was higher at Stewart statign. The mean total 
periphyton density at Stewart station, 373,566.0 units/cm°, was similar to the 
September periphyton densities. At Hunter station the mean total density was 
the lowest recorded for the study, 64,543.0 units/cm. 


Periphyton density data recorded for Piceance Creek in October 1977 showed 
values nearly twice as high as the October 1978 samples. Total mean densities 
were 598,800 units/cm2 and 124,300 units/cm@ for Stewart and Hunter stations 
respectively. In both 1977 and 1978 the downstream station, Hunter, had the 
lower periphyton density. 


Diatoms were the most abundant group in all samples taken in September and 
October, representing relative abundances greater than 98%. 


In September at Stewart station, the dominant taxa (present at densities great- 
er than 5% of the total mean abundance) were the diatoms, Achnanthes minutissima 
and Cocconeis pediculus, representing relative abundances of 83.7% and 6.3% 
respectively. 


In October, Stewart station periphyton was again dominated by Achnanthes 
minutissima (74.8%) and Cocconeis pediculus (7.3%). At Hunter station the 
diatoms, Navicula viridula var. avenacea (28.2%), Cocconeis placentula var. 
euglypta (26.9%), Navicula secreta var. apiculata (10.0%), Achnanthes lanceolata 
var. dubia (8.5%), and Cocconeis pediculus (5.8%) dominated the periphyton 

by abundance. 





In October 1977, the Hunter station periphyton community was drastically differ- 
ent than the October 1978 community while at Stewart station the 1977 and 1978 
communities were more similar. In 1977 Navicula viridula var. avenacea, 
Navicula secreta var. apiculata, and Nitzschia spp. dominated at Hunter station. 
At Stewart station Navicula secreta var. apiculata, Navicula viridula var. 
avenacea, Cocconeis placentula, Nitzschia spp., and Nitzschia acicularis were 
the dominant taxa. 


Shannon-Wiener species diversity indices (Shannon 1948) were calculated for 

all September and October 1978 samples and are reported in Tables II C-37 and 
II C-38. Diversity values for September at Stewart station were markedly lower 
than observed previously from that location (Table II C-31). In October 
diversity at Stewart station increased slightly, but was still much lower 

than observed at Hunter station. 


Periphyton biomass was determined for each of three replicates at each station 
for September and October samples (Table II C-41). Biomass determinations do 
not follow periphyton abundance trends, reflecting variations in size and 
condition of the constituents of the community. In October the biomass at 
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Stewart station was less than during September. Biomass at Hunter station in 
October was slightly higher than at Stewart station. 


A total of 106 taxa were identified from Hunter and Stewart stations in Piceancegm 
Creek, Colorado from the monthly samples taken between May and October 1978 
(Tables II C-33 through II C-38). These taxa were comprised of 84 diatom taxa 
(Bacillariophyta), 12 green algae taxa (Chlorophyta), six blue-green algae taxa 
taxa (Chrysophyta). Table II C-30 lists the taxa observed and their months and 
locations of occurrence and dominance during the study. Species diversity and 
biomass data for the six month study are summarized in Tables II C-31 and II C-32. 


Variations in periphyton density occurred during the study period with minima 
recorded in May and maxima recorded the following month, June. Extreme station 
density differences occurred in August when the total density at Stewart station 
was nearly five times less than at Hunter station and in October when the total 
density at Hunter station was over five times less than at Stewart station. 


In comparing the periphyton communities observed throughout the six month study 
period, a seasonal variation is apparent. In May and June the periphyton of 
both stations was predominately Navicula and Nitzschia species. In July, 

August and September, both stations were predominated by Achnanthes species 
with Cocconeis species becoming codominant in August and September. October 
was the only month where significant differences were observed in the peri- 
phyton constituents of the two stations. Stewart station continued to be 
dominated by Achnanthes and Cocconeis species while at Hunter station the im- 
portance of Achnanthes species was diminished and Navicula and Cocconeis species 
Occurred as dominants in the periphyton. 


Annual variations also seem to be occurring in Piceance Creek based on compari- © 
sons of 1978 sampling to spring and fall periphyton analyses in 1977. In May ‘ 
1977 Navicula viridula var. avenacea dominated while in 1978 other Navicula 
species and Nitzschia species predominated. In October 1977 Navicula and 


Nitzschia species dominated along with Cocconeis placentula at Hunter station. 


The October 1978 samples at Hunter station were similar to those observed in 
1977. Stewart station, however, was quite dissimilar with Achnanthes and 


Cocconeis species dominating. 


The known ecological requirements and tolerances were similar for the diatom 
species found to dominate at some time in the study. They attain best develop- 
ment in alkaline waters and are common in oligotrophic and mesotrophic rivers 
of this region (Lowe 1974 and Patrick and Reimer 1966). The Nitzschia species 
that dominated in spring and summer, however, are generally more common in 
standing waters. 


Species diversity values for the study are summarized in Table II C-31. Diversity 
values decreased steadily at bothstations between May and July then increased 
again in August. In September and October at Stewart station the diversity was 
extremely low. In October the differences between stations apparent from the 
dominant taxa was also visible when comparing diversity values with Hunter 

Station diversity being considerably higher. 


Biomass data is summarized for the study in Table II C-32. At Stewart station 
mean biomass steadily decreased from 0.52 mg/cm* in May to 0.05 mg/cm2 in August, 
increased to 0.35 mg/cm¢ in September, then decreased again to 0.13 mg/cm2 in 
October. At Hunter station, biomass increased to a maximum in June (1.66 mg/cm2@) 
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and steadily decreased to the minimum recorded in October (0.22 mg/cm) . During 
the six month study, productivity as determined by the biomass was higher at 
Hunter station. . 


Station GS09306007 Benthos 


Surber sampling at this Piceance Creek location collected a total of 27 taxa of 
benthic macroinvertebrates (Table II C-43). Total densitjes varied from 765 
organisms per ft* (20 taxa) in February to 4 organisms/ft* (two taxa) in April. 


In February, the sample was dominated by larval Chironomidae (52.29 percent 
relative abundance) and immature Ephemeroptera (41.18 percent relative abundance). 

Cricotopus sp. 1 and Cricotopus sp. $ were the predominant chironomid larvae 

with densities of 163/ft* and 125/ft°, respectively. Together, these taxa 
comprised over 37 percent relative abundance. Baetis sp. was the predominant 

(eye Pua a and comprised approximately 40 percent relative abundance 
304/ FS); 





In March, only 24 organisms/ft2 (representing 10 taxa) were collected. Of these,. 
approximately 46 percent were midges (Chironomidae) and 42 percent were mayflies. 
Cricotopus sp. | represented only 8.33 percent relative abundance, while Cricotopus 
sp. 2 was not collected. Midge larvae which were numerically unimportant in 
February were more numerous in this,sample, i.e., Eukrefferiella sp. 1 (4/ft*, 
16.67 percent) and Odontomesa (2/#t2, 8.33 percent). The taxa, however, were 

not as numerous at this time as during the previous month even though they were 
more relatively abundant. Baetis was again the most abundant mayfly naiad, with 

10 individuals comprising over 41 percent relative abundance. 





In April, only 2 taxa and 4 individuals were collected, i.e., the annelid Tubifex 
tubifex and Eukiefferiella sp. 3. 


In May, nine taxa accounted for 77 individuals of which 53 percent were mayflies, 
17 percent were stoneflies (Plecoptera), and 23 percent were caddisflies 
(Trichoptera). Midge larvae were collected in low numbers at this time. The 
predominant mayflies were Baetis (33/ft*, 42.86 percent) and Ephemerella 
infrequens (7/ft¢, 9.09 percent). Isoperla patricia was the only stonefly 
collected, with 13 individuals comprising 16.88 percent relative abundance. 
Hydropsyche was the most important caddisfly, accounting for almost 21 percent 
relative abundance (16/ft2). 


At this sampling station during this time period, community diversity (d) 
ranged from 2.70 in March (10 taxa, 24 individuals) to 1.00 in April (2 taxa, 
4 individuals) (Table II C-32). Maximum diversity (dee ranged from 4.32 in 


February (20 taxa, 765 individuals) to 1.00 in April. Equitability (3) ranged 
from 100 percent in April to 61.96 percent in February. 


Station GS09306061 


Sampling at this location collected a total of 29 benthic taxa (Table II C-44). 
Total densities varied from 1,694 per ft© in February to 8 per ft* in April. 


In February’, mayfly naiads were the most abundant organisms with a total density 
of 826/ft* (48.76 percent). Of these, Baetis was the most numerically important 
with 815 individuals comprising over 48 percent relative abundance. Total 
chironomid density was 572 individuals which accounted for almost 34 percent 
relative abundance. As at GS09306007, Cricotopus sp. 1 and Eukiefferiella sp. 1 
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were the most numerically important midge larvae, with 191/ft2 and PQ, Fte. 
respectively. Blackfly larvae (Prosimulium) comprised over 14 percent relative 
abundance (249 individuals). In March, 15 taxa accounted for 36 individuals. 
Baetis ae Tubifex were the most numerous organisms, with 6/ft* (16.67 percent) 
and a/¥t¢ (11.11 percent), respectively. Midge larvae comprised almost ce 
percent relative abundance (23 Hates uals) of which Diamesa sp. 2 (3/ft2, 

8.33 percent) and Phaeno hee (4/#t*, 11.11 percent) were the most abundant 
taxa. Stoneflies (Pictetiella expansia) comprised 5.56 percent relative 
abundance (2 individuals). 


In April, only 8 organisms were collected (4 taxa), of which five were Baetis. 


In May, 137 organisms were collected representing 14 taxa. Of these, Baetis 
was the most numerous benthic form, with 88 individuals comprising over 64 per- 
cent relative abundance. Only 11 midge larvae were collected, with no in- 
dividual taxon exceeding 4 percent relative abundance. Isoperla patricia 
(Plecoptera) comprised 8 percent (11 individuals), while Hesperophylax and 
Hydropsyche (Trichoptera) each comprised 5.84 percent (8 individuals). Diptera 
other than midges were collected in relatively low numbers (7/ft2) with no 
individual taxon accounting for greater than 3.65 percent relative abundance. 





Community diversity (d) values at this sampling station (Table II C-45) ranged 
from 1.55 (4 taxa, 8 Bae ae in April to 3.62 in March (15 taxa, 36 in- 
dividuals). Maximum diversity ( ) varied from 2.00 in April to 4.46 in 
February (22 taxa, 1,694 vadiiault2).. Equitability (e) varied from 54.80 in 
February to 92.60 in March. 


Ecological Evaluations 


A total of 34 benthic taxa were collected from February through May, 1978 at 
both sampling stations. Of these, only 16 taxa achieved densities which may 
be considered to be ecologically important, i.e., equalled or exceeded 5 per- 
cent relative abundance. 


At Station GS09306007, the most consistently important organisms were mayfly 
naiads (Baetis), with relative abundance values approaching or exceeding 40 
percent. The genus is widely distributed and typically collected in water 
with some current due to its relatively high dissolved oxygen requirements. 

It is, therefore, usually associated with rigid substrated. Baetis is usually 
considered to be relatively intolerant of most forms of cultural pollution and, 
as such, is normally indicative of clean water. 








Tubifex tubifex was collected only in April at this location and then in low 
numbers (FEY. Overall, this organism does not appear to be characteristic 
of the benthic community found at this station. 


Other than Baetis, no other taxa were collected at this location in consistently 
high numbers. Conversely, many taxa were collected in noticable densities only 
once during the four months and taken in low numbers, if at all, at other times. 
This may possibly be attributed to relatively low intensity sampling (one 

sample per month) and the normally patchy distribution of stream macro- 
invertebrates. 





At Station GS09306061, Baetis was similarly the most consistently important 
benthic organism collected, with relative abundance values varying from approxi- 
mately 16 to over,64 percent. Tubifex was collected only in March, and then in 
low numbers (4/ft°*). Other taxa collected consistently, albeit in widely 





II C-80 


€ 


26° 9S 7 EE 09°76 08°%S 2 


xeu 
T8°€ 00°72 EGY = . 97°49 P . TO90€60S9 

60°72 cc'°T COnE 99°C 

902 00° 00T 0€°T8 96°19 3 

xeul 
LUG 00°T ce ce Y P £0090€60S9 

Ge 00°T OL°¢ 89°C P 

Jsn3ny ATnG eunr Aew Ttady- yoiey Azeniqagy 
eo : uoF3e35 
aed 


2 2 


SL61T SYeeADQ VoUeZ.dTg 
‘stskTeuy AVTSASAT dJeAQGaAABAUTOIIEW 


Gv-9 IT PLgel 


II c-81 





varying densities, include Pictetiella expansia, Hesperophylax, Cricotopus 
(species 1 and 2), and Eukeifferiella species 1. 


Overall, the macroinvertebrate communities of both locations may be character- 

ized as Baetis-Chironomidae communities, with occasionally important densities € 
of Trichoptera. The predominance of such organisms is indicative of well- 
oxygenated streams with substrates consisting predominantly of stones, rubble, 

and other such rigid constituents. 





Community diversity values (d) reflect community responses to both natural and 
culturally induced stresses. Wilhm (1970) has indicated that in clean waters, 

d usually varies between 3 and 4, whereas in water containing a wide variety 

of organic and inorganic pollutants, d is generally less than 1. Values between 
these extremes are indicative of moderately polluted, or mesotrophic, conditions. 
It should be understood, however, that d values also reflect such natural pro- 
cesses as substrate composition, the natural history of the organisms in the 
community, hydrologic conditions, season, etc. Accordingly, the low diversity 
values derived for both locations in April probably reflect the naturally dis- 
turbed community during spring runoff along with the difficulties inherent in 
sampling under these conditions. The highest values for d were recorded in 
March at both sampling stations. It is normally during early spring that the 
Overwintering eggs of many aquitic insects hatch, and these individuals wil] 
elevate diversity values. Diversity, then, at these Piceance Creek locations, 
appear to be reflecting the natural edaphic phenomena of a relatively healthy 
ecosystem. 
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IT C-3 TERRESTRIAL VEGETATION STUDIES 


Introduction 


The terrestrial vegetation studies are designed to: detect changes in 
the structural and compositional characteristics of the major plant communi- 
ties, measure productivity and utilization, and observe general vegetation 
conditions. 


Scope of Study 


Community structure and composition are sampled on a three-year rota- 
tional sampling cycle in each of the six extensive study plots established 
in the four major vegetation types. 


Herbaceous productivity and utilization is sampled once each year in 
four exclosure locations and 65 range cages. 


General vegetation condition is monitored yearly by aerial photographs 
beginning in 1979. 


Methods 
"Community structure and composition" 


Two control and two development plots will be sampled utilizing the 
existing intensive study plots in the two major habitat types on the Tract 
i.e., chained pinyon-juniper (CPJ) rangeland, pinyon-juniper (PJ) woodland. 
These study plots will allow comparisons of possible developmental effects 
between control and developmental plots, plus baseline comparisons. One 
upland sagebrush and one bottomland sagebrush control site will also be 
monitored and compared to baseline data. 


Sampling at these study sites will be carried out on a three-year rota- 
tional basis; each plot will be sampled every three years, two plots each 
year (CPJ in 1978, PJ in 1979 and sagebrush in 1980). 


Parameters are monitored by repeated sampling of permanently located 
herb quadrats and line transects, and by repeated measurement of marked 
trees at permanently located study sites. Sampling employs the same methods 
used during baseline investigations. Shrub frequency, density, and cover are 
measured using 20 4x10 m belt transects (Lindsey, 1955), per plot. Herb 
frequency and cover will be measured using 25 1-m“ (one centare) quadrats per 
site; cover by litter, soil, rock, lichens, mosses, and woody seedlings will 
also be measured in these quadrats. Sampling of trees in the woodland sites 
will include canopy cover by vertical projection (dizzy stick method). 
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"Herbaceous Productivity and Utilization" 


During the developmental monitoring period, two control and two develop- 
ment sites (pinyon-juniper and chained pinyon-juniper) are used to evaluate 
herbaceous production. The bottomland and upland sagebrush sites are control 
sites; no developmental sites exist due to the lack of development in these 
vegetation types. Therefore, herb productivity will not be sampled at these 
intensive study sites. At each site an area 50 meters on a side is fenced 
with three-strand barbed wire prior to the onset of growth in the spring. 
Clipping will be accomplished once during the growing season at time of esti- 
mated peak standing crop. At this date, the current live fraction in ten 
1 m¢ plots will be clipped according to major vegetation fractions. Additionally, 
ocular estimates of standing crop will be made in the clipped plots as well as 
in 40 additional 1 m* quadrats. The clipped weights will be compared to 
estimated weights from the same plots and a correction factor will be derived 
from the additional 40 1 m@ quadrats. A total of 40 1 m@ quadrats will be 
clipped and estimated (10 clips/site x 4 sites) and 160 1 m@ quadrats will be 
only estimated at the four intensive study sites (control and developmental 
sites in pinyon-juniper and chained pinyon-juniper). Productivity and utili- 
zation from the fenced or exclosure areas can be compared to the first three 
years of monitoring data that were obtained from these same areas. Cattle 
fences will be removed at the end of the growing season and will be re-established 
in a slightly different location (but still in the same vegetation types and 
general area) the:following spring. re 


In order to evaluate the variation of production throughout the Tract 
and obtain data for the bottomland and upland sagebrush communities, a second 
approach is used. A total of 40 range cages are randomly located in the major 
vegetation types on the Tract: pinyon-juniper woodland and chained rangeland, 
upland sagebrush and _bottomland sagebrush. At the time of estimated peak 
Standing crop, a | m@ area is clipped from the area excluded by each range 
cage to determine production. These clips are divided into the same major 
vegetation fractions used during baseline. An additional replicate of 40 
samples to determine utilization are taken from unexclosed areas lying close 
to the sampled range cages. 


Another 20 range cages are placed in the south-facing pinyon-juniper wood- 
lands located north of Piceance Creek (an area most likely to be exposed to 
air emissions). Ten cages are placed in areas of anticipated developmental 
influences and ten in control areas. Each cage is large enough to accomodate 
a 1 m2 quadrat. A replicate of 20 1 m@ quadrats in adjacent open areas is used 
to determine utilization. These areas have not been sampled for herbaceous 
production and utilization previously and these studies are conducted during 
the 1978 growing season. Following this baseline, the study will become system 
dependent and may only be used after retorting and SOo emissions begin. 


Two different vegetation types were fertilized on Tract, using two ferti- 
lizer treatments per vegetation type. (See fertilization map, Figure 8.1-2 
of the Development Monitoring Plan.) To test the degree of influence of the 
fertilizer treatments, a range cage was placed in each treatment site and one 
cage used as a control. (The control for the other site is the cattle ex- S 
closure at the adjacent intensive study site.) 
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"Herbaceous Productivity and Utilization" (Cont'd) 


These five cages are clipped to determine production, and a replicate of 
five 1 mé@ quadrats in adjacent open areas is clipped to determine utiliza- 
tion. All clips are divided into the major vegetational fractions mentioned 
previously. 


Results and Discussion 


Results and analysis for community structure and composition, and 
herbaceous productivity and utilization have not been completed. This data 
and analysis will be presented in the next report. Preliminary results from 
the 1978 monitoring program are: 


1. Community structure and composition -- 


During 1978, cover and frequency estimates were obtained from the 
two chained pinyon-juniper rangeland permanent sampling plots. The 
most striking difference between the baseline years and the 1978 grow- 
ing season was the large number of plants which flowered during 1978. 
During the baseline years, very few flowering individuals were observed. 
In 1978, nearly all of the grasses produced flowering culms. As a result 
of the increased number of inflorescences, the total cover values were 
somewhat higher than during the baseline years. No major differences 
in species composition were noted. 


2. Herbaceous productivity and utilization -- 


The primary production in all of the community types which were 
sampled was greater in 1978 than it was during the baseline years. The 
wet winter and early spring provided enough moisture to allow for an 
abundance of herbaceous growth. The production was strikingly different 
from that which had been ovserved in earlier years and provides an idea 
of what the area is capable of producing given an adequate supply of 
moisture. 


Preliminary data suggest that the addition of fertilizer to the 
chained rangelands was successful in increasing the total production 
in the application areas. The data are too limited, however, to evaluate 
the statistical significance of the difference. 
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_C-4 SOIL SURVEY AND PRODUCTIVITY ASSESSMENT 


No additional studies were made during this time period. 
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II C-5 DENDROCHRONOLOGY & DENDROCLIMATOLOGY STUDIES 


No additional studies were made during this time period. 


ii C-93 


THIS PAGE LEFT BLANK INTENTIONALLY 


“ Tr c-94 














III OTHER STUDIES 


Data were collected in only two of the programs in the Other Studies 
categories during the period September 1977 through March 1978. These 
programs were the Microenvironmental Studies and Industrial Health and 
Safety Studies. The other programs in the Other Studies categories were 
inactive during this time period. 
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III A FISH & WILDLIFE MANAGEMENT PLAN 


No additional studies were made during this time period. 
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III B REVEGETATION PROGRAM 


No data were collected during this period. Sampling will continue in 
1979 to determine success of the revegetation efforts. 
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EII-C MICRO-CLIMATE PROGRAM 


Introduction 


Micro-climatic parameters for January, 1978 - December, 1978 include 
the following: 


1. Maximum and minimum temperature at surface and at one meter. 
2. Precipitation 


3. Snow depth and moisture content 


Scope 


In addition to the extensive meteorology study in Air Quality Section, 
micro-climatic stations are monitored. Studies on micro-climatic parameters 
on the C-b Tract provide data that are useful in assessing changes in vege- 
tation production and structure, animal populations, or animal activity patterns, 
and may also be correlated with changes in functional components of the C-b 
ecosystem that may occur as a result of shale oil development. Five micro- 
climatic stations are located in developmental site and five in control sites. 
The following sites are monitored: 


Mc Station Locations 


No. 1 Chained Pinyon-juniper Rangeland, Veg. Plot 1 
No. 2 Chained Pinyon-juniper Rangeland, Veg. Plot 2 
No. 3 Plateau Sagebrush, Veg. Plot 3 
No. 4 Valley Bottom Sagebrush, Veg. Plot 4 
No. 5 Pinyon-juniper Woodland, Veg. Plot 5 
No. 6 Pinyon-juniper Woodland, Veg. Plot 6 
No. 7 Chained Pinyon-juniper Rangeland 
(Animal Trapping Transect) 
No. Bunchgrass Community, South-facing Slope 


8 
No. 9 Valley Bottom Sagebrush, Mouth of Sorghum Gulch 
3 Mixed Mountain Shrubland, North-facing Slope 


All temperature readings consist only of maximum and minimum readings for 
two-week periods. Precipitation will be measured only during the growing 

season, March through October. Therefore, precipitation data from meteorology 
Stations 020 and 023 are utilized for winter-month readings (November - February) 
for valley and pinyon-juniper microclimate stations. Snow measurements are 
obtained approximately from November - February. 
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Results and Discussion 


No detailed analysis of the data in Table III C-2 from the micro-climatic 
program is currently available. 


Table/Figure No. Description Page No. 
Table III C-1 Precipitation Totals for the Four III C-3 
Major Vegetation types, 1975-1976 
Figure III C-1 Precipitation Summary for the Four III C-4 
Major Vegetation types, 1977-1978 
Figure III C-2 Summary of Air and Surface Tempera- 
ture 1978 Til ¢-5 
Table III C-2 Summary of Micro-climate Data, April 
- September 1978 III C-6 


rie C=2 


“SOW LL AOS PPEQ xxx 
“SOU G JO) P2eQ ivy 
“sou Ol 4oJ eIeGq x 


¥¥%D9E ¥¥¥ LSE ¥*x¥6 DE ¥¥L12 8461 
¥9GE *¥0SL x¥ Dbl xc¢ LL6L 
ce ee es ee ae 
912 L8L OZL col 9/61 
GE2 Sle GE¢ 9t2 SZ6L 
a 
pue_abuey 
ysnuqabes ysnuqabes _ dadiune pue | poom 
pue|dy pure |wo770g -uOKuLg pauLreuy dadtunp-uoAuld 
q-9 LOVYL 


9/61 - GL6L ‘S4dAL NOILVL3DSA YOPWW UNOS JHL YO 
(1d3S-030) STVLOL (WW) NOILWLIdI9Aud 


C20) Tht eae 


III C=3 


= 


viva ON @ 















a ww 
8/61 HSNUGI9VS GNWTaN L161 
an oO Su PT WV Te ON 0 su of emer et oe 
© 
2 
p wo 
9 
8 
8/6L HSAYGINVS GNYIWOLLOS L161 
Ce Se WT ip Ne Se a i 
he z 
v wo 
9 
8/6L CNVTIONVY YAdINAC-NOANId G3NIWHO L161 : 
C Net. Sey ap 0 NERY Weed pea N 0 Save Ge New gece 
wd 
8/6L } CGNYIGOOM Y3dINAC-NOANId L161 
TSS ee Ne rh oS mm eo fe 
ee e 
z 
; D wd 
9 
8 
HINOW Yad NOILYIAWNIDW WLOL I-9 III eunbt4 
q-9 LOWYL BZ6L-ZZ6L SAdAL NOILWLI9N9A YOCUN YnOd JHL YOd AYWWWNS NOTLWLIdIDqud a 
O * 


‘III Co4 


Surface Temperature e——e 


Air Temperature x— — —X 


B4605— 
aunzeuadwa, adejuns pue uLy 


j=) oOo (=) 
W ike) = 





30 
20 


oOo =) 
= 


-10 


© 
N 
' 


-30 
4 


Jo JUNLVYAdW3L * 


37-4 TTT AINA 2 


Table III.¢-2 


Microclimate Data 


April'78 - Sept'78 





























































( site MONTH 
Air Temperature Maximum (°C) 28 9 35 35 29 28 
Air Temperature Minimum (°C) 9 2 1 2 ~3 -4 
i Surface Temperature Maximum (°C) 8 33 40 44 42 42 
Surface Temperature Minimum (26) 7 -8 -11 0 -3 -5 
Total Precipitation (Inches) 3.04 .93 .99 .48 234 57 
Air Temperature Maximum (°C) 29 21 32 37 30 40 
Air Temperature Minimum (~C) 10 10 -6 ii -3 -5 
D Surface Temperature Maximum (°C) 3 32 36 49 45 42 
Surface Temperature Minimum (°C) -] -9 1 -2 -4 -6 
Total Precipitation (Inches) 1287 86 1.05 1.01 37 60 
Air Temperature Maximum (°C) 19 19 28 34 29 37 
Air Temperature Minimum (°C) 9 10 -12 7 5 -4 
3 Surface Temperature Maximum (°C) 26 20 26 34 35 40 
Surface Temperature Minimum (°C) 1 -6 -5 -2 -] -5 
Total Precipitation (Inches) 1285 1.03 1.09 ane 50 47 
Air Temperature Maximum (°C) 25 21 36 40 36 
Air Temperature Minimum (°C) 9 9 = =3 -5 
4 Surface Temperature Maximum (°C) 25 35 36 46 44 
Surface Temperature Minimum (oR) 5 -8 ] -] -4 
Total Precipitation (Inches) 2.09 96 1.12 81 44 
Air Temperature Maximum (°C) 24 29 34 36 32 
Air Temperature Minimum (~C) -6 -6 -9 1 -4 
Surface Temperature Maximum (~C) 12 18 38 26 35 
Surface Temperature Minimum (°C) 9 -15 4) -6 1 
Total Precipitation (Inches) 2.83 63 1810 13 14 
Air Temperature Maximum (°C) 21 30 35 38 31 
Air Temperature Minimum (ce) 8 -1] -4 8 0 
Surface Temperature Maximum (Se) 8 34 38 49 4] 
Surface Temperature Minimum (~C) 2 -4 -3 4 -] 
Total Precipitation (Inches) 23 98 .89 26 47 
Air Temperature Maximum (°C) 22 1/ 33 36 30 33 
Air Temperature Minimum (°C) 9 5 -| 12 -5 -4 
Surface Temperature Maximum (26) We 30 35 4] 38 36 
Surface Temperature Minimum (~C) 9 -7 -5 ] -4 -5 
Total Precipitation (Inches) 1.85 o78 1.18 .67 4] .64 
Air Temperature Maximum (°C) 31 24 29 36 22 43 
Air Temperature Minimum (~C) 5 -6 -2 0 -6 -6 
Surface Temperature Maximum (°C) 11 37 4] 51 47 46 
Surface Temperature Minimum (~C) 10 0 -] 8 -] -] 
Total Precipitation (Inches) 1.46 .83 152 15 .48 
Air Temperature Maximum (°C) 29 22 27 40 35 
Air Temperature Minimum (~C) 5 8 -6 0 -5 -6 
Surface Temperature Maximum (-C) 8 33 38 45 42 
Surface Temperature Minimum (°C) 3 -7 | -2 -7 
Total Precipitation (Inches) 2a ail 1.16 16 52 
Air Temperature Maximum (°C) 29 27 32 35 32 32 
Air Temperature Minimum (~C) 0 -4 -5 -10 -2 -7 
115) Surface Temperature Maximum (8G) 11 35 38 4] 40 39 
ia Surface Temperature Minimum (~C) 3 25 -3 -8 -2 -7 ‘< 
i Total Precipitation (Inches) 2.40 OZ 20 .56 .58 .64 


















III D TRACT PHOTOGRAPHY 


This section contains an explanation of work accomp1ished during 
the period of this report tom: 


1. Surface Program 


2. Aerial Program 
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III D-1 SURFACE PROGRAM 

A 360° panorama was photographed during the summer of 1978. 

A complete set of the 35 mm slides are numbered as to station, aspect 
and date. The set is stored in plastic envelopes and bound in a three ring 


binder and filed in a dust and light controlled container as part of the 
permanent record of the C-b Shale 0i1 Venture. 
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PHOTOGRAPHY. 











III D-2 AERIAL PROGRAM 


No additional color aerial photography of the C-b Tract was accomplished 
during this report period. 
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III E ARCHAEOLOGICAL STUDIES - 


No additional studies were made during this time period. 


III E-l 

















TTIE 1 SCENIC VALUES STUDY 


No additional Studies were made during this time period. « 
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III G INDUSTRIAL HEALTH AND SAFETY 


Periodic reports on Health and Safety Activities have been requested 
by the Area 0i1 Shale Supervisor. Such reports are those prepared by the 
C-b Venture and all contractors for distribution to outside Federal and 
State agencies, i.e., Mine Safety and Health Administration (MSHA) and the 
Colorado Division of Mines and inspection reports made by these agencies 
and received by the Venture and all contractors at the C-b site. 


1) Quarterly Employment Report (Table III G-1; 7 pages). On 
the bottom of this report the Injury Rate (IR) is to be recorded. 


2) Injury and Illness Report (Table III G-2; 1 page). 

3) Colorado Division of Mines Inspection Reports. On these 
reports (#3 and #4), responsive comments are to be made on the 
disposition of the citations (abated or reason not abated). 
(Table III G-3; 6 pages). 

4) MSHA Inspection Reports (Table III G-4; 3 pages). 


It is noted there that the reproduction quality of these reports is 
the best obtainable. Originals are on file at the C-b Tract. 
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TABLE III G-2 


PARSONS QUARTERLY INJURY REPORT - 1978 


2nd quarter - Man hours 35,909 
No reportable injuries 11,616 

47,525 

3rd guarter - Man hours 93,796 
14,528 

Two reportable injuries 108,324 


FREQUENCY RATE 3.69 


Total number of inspections by MSHA. (2) 
Sept. 6 - 1 citation issued 
Sept. 11 - No citations issued 


Colorado Bureau of Mines. 


June 28 (3) citations issued 
July 2 (2) citations issued 
Aug. 9 (5) citations issued 
Sept. 14 (0) citations issued 
Nov. 22 (2) citations issued 


s 4 


TABLE III G-3 


NORMAN R. BLAKE 
Director 





ree 


Page 1 of 6 


1313 Sherman St. 
Denver, Colorado 80203 
Telephone: 839-3401 


SIVISION OF MINES : 
Department of Natural Resources . GS> 


INSPECTION REPORT 


LL BELL Cok, 
Name of Opcrator or Contactor 
° = - pi a 
lta Oct SHALE THG, 
Name of Owner or Possessor 


ko BERS. FEAL QU =-PLEF 


Name of Person in Charge” 


V5 00D ADI Sie PE a ee ee Ee 


Name of Compensation Insurance Company 


Number_A— FY 
waite = SheFT biveloainl 


County fui2 LLAVIDP _ 


Kind of Cperation: Mine, Mill, Quarry, etc. ~ 


> 2 DRAWER, hitb, Coko. PLE SO 


Operator’s Address o Pryoy 
2972 Bt Sola? Erste 27 Cota 
Owner’s Address 
2b LAER IY, RL Piva = wine 


Address and Telepnoné Number oi Person in Charge 


BL Leh Stipe) i 


oducts (List products Or intended produc?) 


Total men employed Z25__Underground62_Surface Led __Hours24/_Monthly Production_—— 


O Producing EE oct OPart-Time O€Exploration Oldle Other 


—_ 


Number of accidents to date this year “a+ = SSCsCSWeerree ‘they reported to the Division of Mines? 
Location of Property ZA2C J C-£ pe Seren J. j 


2 Date of last iipedtion 972 





All references are to Bulletin 26. | Ce 


Having completed an inspection of the above named operation, I find that the items listed bel’ v must be given immediate attention 
in order to comply with Colorado Statutes and Division of Mines Rules and Regulations, CRS 1973, 34--+40-113. 


WPOATIINMNeMY ort anne 


U.v. 


A oiled SY 


and Cnal DrnAiiatiaag Mi — 


J 


| kgutpeel with beans an masts whinh we bial holt phy pleTcaLid 


r 


Remarks: 


en8 2 gsAsTs CAn Comte Wg 
a 








Have former recommendations been complied win nd 


Persons accompanying Inspector: Title: 










Ihave recej73d a 7. of this r/yort for the Operator: 


. 
ww 


Signed: 
READ, KNOW AND P 


CDM | (Rev. 10-77 


JYICE YOUR SAFETY RULES 





seis. ters Tre a 
: ee ee ol 
yA PA dasa ode Mlcas, If abily Lp, 
fobs. Sy 


ELL Ce 


Vio AMA gO 
Metal Mining Inspector*~ District_ 2 ) 
A Pooh Lil Besser siitbe,ebei2 Mi 
Address 
ai4 i) Telephone Numbers PAL R7/ FO - 
N 
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TRADE tit 6-3 STATE OF COLORADO Page 2 of 6 


1845 Sherman St. 
Denver, Colorado 80203 
Telephone: 392-3401 


NORMAN R. BLAKE 
Director 





DIVISION OF MINES 


Department of Natural Resources 


. INSPECTION REPORT 
Date Lf Bi-PL Number oa a) WA County 12 Boat} 
CBE pez er) “VOTO eta 


‘ 
en er oe 


Name of Operation King of Operation: Mine, Mill, Quarry. etc. 
G, eT. Cnn ff GZ} Ler CYS Kvke Gi Salsa 
Name of gaan or Contractor oe s “oss 
2 
QCe dewTA LL 2A SZ LY, BAIS VE Cater~ 
Name of Own ner or Possessor 6s ner’s Address 
Kohpacl AO ISSA PN OP LIYE ieea done ge LESS Mee, LE 
Cc Name ot Penn in Charge Address and Telephone Number of Person in Charge 
: —— 
iD i 7 re carom gam ee gitusep TOSS pig een 
ame of Compensation Insurance Company _ Products (List prod: iets or intended products) 





Total men employed isdderretnd 2 Jsurtaee_2 2a ours 5/_Ieonthiy Production_-——_ 
D Producing ‘eS Development O Part-Time CExploration Oldie Other 


Numberofjaccidents toidateithis year ee ee Wereith oe Se o the Division of Mines? —_ SSS 


Location of Property Mas or omer se eerily, 4, Zi ae wf A OOF be Kk 
Date of last inspection G~2 toe All references are to Bulletin me 2 


Having completed an inspection of the above named operation, I find that the items listed t iow must be given immediate attention 
in order to comply with Colorado Statutes and Division of Mines Rules and Regulations, CRS 1973, 34-40-113. 











—_—_— o wise — 
we 2 eS EZ sve OD of Fea JL CALS 


Jeslles Stall 2a Covered. Sec, 56 Fapzr3 








Remarks: 


Have former recommendations been complied with? 


Persons accompanying Inspector: Title: a received _C_ - Cee. PIM, 
Clea! Shp ALG! phe Lb IF AE 


CPERG 2 Lee Ss ee aaa ee tal Mining Inspector — District is ) 
I have recéived a copy of this report for the Operator: Dest fae ce ded die 
7, gy, Address : 
o z @& Ti 
sure ope cLiat__ Titlen<4, Sea “Telephone univer ra ee me 


READ, KNOW AND ACHE YOUR SAFETY RULES 








CDM I (Rev. 1-76) 


III G=11 


ne eee eee ae 5. tem ee 


A9010439 


} 
J @ 


TABLE III G-3 


NORMAN R. BLAKE 
Director 


STATE OF COLORADO 





Page 3 of 6 


1313 Sherman Sr. 
Denver, Colorado 80203 
Telephone: 839-3401 


DIVISION OF MiNES i T 


Department of Natural Resources 


INSPECTION REPORT 


Date ae a Se Number 
LS SR SAE Y VYewTiz 


Name of Dre raion 
° ws an oO: 


_ Name of Operator or Contractor 


SO te ea 


Name of Owner or Rosipssor 


Sal Da 2 v2 
Ren of Person in Charge 





_ 


1 
CountyA, BD Lae AaZOD 


2 


Kind of Operation: Mine, Mill, Quarry, etc. 


Ame Via us 22? [6H ‘oR 7 Loe a 
- Operator’s Address ; 
De Peru GiLe £262 7G raed flo la 


Owner’s Address 


Es Di In deen VA Khan A, ie -, Le £2 4 





Address and Telephone Number ot Person in Charge 


t pa eS ae = 2 - pa 
EL aera ace I aa ree Oger 7 
“ 


Name ot Compensat ion insurance Company 


Products (List products or ineenced prod: uets ) 





Total men employed ZS Underground <4/Surtace_Z2— Hours 24 Monthly Production 


O Producing Zevelopment . OPart-Time — OExploration OlIdle~ Other Yy My LE 


Number of accidents to to gate this vear 


Were thev reported, Baie Division of Mines? 
Location ot Property LEE4 Bey C- / 






All references are to Bulletin : Z (aid) 





DatesofilastimSQeceio ry eae Be 
Having completed an inspection of the above named operation, [ find that the items listed below must be given immediate attention 


in order to comply with Colorado Statutes and Division of Mines Rules and Regulations, CRS 1973, 34-40-113. 


(ED na tage | , IB, 2 Tiel eae 





~ 








eee See ve 


Remarks: 





Have former recommendations been complied with? 











74 


Cooperation received Ke ue Loony Yi aa 
YiLest Cf eS 





oO ns accompanying Inspector: Title: 


George Glas Sere 7 (SEE AO Ae ae 





a 7 ES Jas 
Ihave received a ppd of this report for the Operator: (ay SS A 2a AL LE 


sews hiasgee Allee Title: Libba CES ee Number PLL. ee! 2h 


READ, KNOW AND PRACTIC£ YOUR SAFETY RULES 





COM 1 (Rev. 10-77) 


III G-12 


a pal Mining Inspector — District 1.5) J 





TABLE III G-3 


NORMAN R. BLAKE 


Page 4 of 6 


1313 Sherman St. 

















Director Denver, Colorado 80203 
i Telephone: 839-3401 
: DIVISION OF MINES 
: Department of Natural Resources 
INSPECTION REPORT 
A ‘ =~ , PAX) 
Date forge ase Numbers 7isues Sie County A402 sO 
fe AS cert ne oe cy Te Pres Ae pp As 
Name of Operation ee ae Kind of Operation: Mine, Mill, Quarry, etc. 
> t . aes a te r LD de: cgi Ce ge fay aan) pa 7 i 
Name Ol Uperator or Contractor Operator's Address ee 
ne Se ee Se Sy ae ees re LS AEC II re ie WP fue Wiss 
Name of Owner or Possessor Owner's Aauees 
ott “i = = ae 7 > SIV HS = Ee 2 “2 Sree Re 
“Name of Person in epakge “Address and Telephone Number of Person in Charge 
= - xt ere Sco 
Rane of GERnarstie yn Insurance Company Bodice (List products or intended products) 





Total men employed Underground__:_Surface___»_ Hours____ Monthly Production St 





O Producing (Development Part-Time OExploration OIdle Other 





Number STEELS to Cate this | Were they reported to the Division of Mines? 
Lecation of Property __ = . masts S 











Date of last inspection See Alllireterences are toyBulletim===> 
Having completed an inspection of the above named operation, I find that the items listed below must be given immediate attention 
in order to comply with Colorado Statutes and Division of Mines Rules and Regulations, CRS 1973, 34-40-113. 








- : oa G4) olan as —-7 4 A (CS Fes i 
Bin Poe Tee Fe a BE AAT, WET 1A I1 Koh NDP iE aR MISS =-e } 


<4 = = 
22.94/67 ele. 





Remarks: 





Have former recommendations been complied with? = 














Rersons ree ing Eespestor Title: i repre Eecalved S 
a. a 20 ¥ 45 ae ys dik oes ioat heme t seed ye oa a 
ee A Sinise yA FP AYee ‘Metal Mining Inspector — District (_° )} 
I have received a copy of this report for the Operator: Ao! Bnd 22 wet 
a a ae i _ Address 
: Signed: a eh Li Laat Title_-_— ~~... Telephone Number? 7 _— 


READ, KNOW AND PRACTICE YOUR SAFETY RULES 


COM | (Rev. 10-77) 


wa a ee ee eee ne eee. foe ee - 


TABLE III G-3 STATE OF COLORADO Page 5 of 6 


NORMAN R. BLAKE 1313 Sherman St. 





Director Denver, Colorado 86203 
Telephone: 839-340) 
DIVISION OF MINES teil 
C Department of Natural Resources 
INSPECTION REPORT 
Report No.@=f7_ Page 2 
C2 sh [ez VI ISOSaE i +, 
Name of Operation Kind of Operation: Mine, Mill, Quarry, etc. 





eNO - 











Signed.) e227 0 ee Metal Mining Inspector — District ( ) Telephone Number 


READ, KNOW AND PRACTICE YOUR SAFETY RULES 
CDM 1-d 
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TABLE TTT 4G=3 Page 6 of 6 


NORMAN R. BLAKE 


Director 


1313 Sherman St. 
Denver, Colorado 80203 
Telephone: 839-3401 





DIVISION OF MINES 


Department of Naturai Resources 


INSPECTION REPORT 


Date LL 22-2 Ratnberk gre tn Cree Dy SY LE 
la : EE Tate 22 zZ Lew Jarre LAL. 2 


Name of Operation Kind of Operation: Mine, Mill, Quarn, etc. 


EN i ey aa GE ee A LA CiawerL LG YS Vie ie BL 


Name of Operitor or Contractor peratoe’s Adaress 


VU 
Ccc,deuZa.f/ O17 Stis fo Fux AP 22 BAL bua 2b ead hwehee 
Name of Owner or Posjessor : wer oy a 
Nic oe, I 5 ed eB pier nisi 7 





Name of Person in Charge ‘Address and Telepnone Number of Fersorrin Charge 
Cale SIiexTe pnt E ws See STE) SUE EE a 
Name of Compensztion Insurance Company Products (List products or intended produc ts} 





Total men employed WL, derecoundie 202 curiae ioe ones eae Monthly Production 


&froducing frfeeclopment O Part-Time OExploration OJIdle Other 





Number of accidents to date this year 2 Were they reported to '.e Division of Mines? De os Ge ee 
Location of Property _£ LE Gal RY NE Oe it cae MES Ae CLE 









Date of last inspection LSet asa » = dlatirinle All references are to Bulletin ele. 


Having completed an inspection of the above named operation. | find that the items listed below must be given immediate attention 
in order to comply with Colorado Statutes and Division of Mines Rules and Regulations. CKS 1973, 34-40-113. 








Remarks: 





Have former recommendations been complied Se 
Persons accompanying ae itle: Cooperation received mee “a 7 
Inge Cle a gS coe ee sae SE eee 





ay ae 


z Le, “Ae LEE: ee VA (bk. a) Metal ‘UE inspector — = _Distriet i Ng 


I have received a copy of this report for the Operator: 





Radios 


sun Zhao gee Zia! Titl SX Lt’ Telephone Number“ £ o= x "27s SL 


READ, KNOW AN bR AC" TICE YOUR SAFETY RULES 


COM | (Rev. 10-77) 
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October 10, 1978 
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TABLE III G-4 eee ee 
U.S. DEPARTMENT OF LABOR CONN Shy 
MINE SAFETY AND HEALTH ADMINISTRATION S Suge 
Mailing Address: Street Address: i ae a 
P.O. Box 25367, DFC 730 Simms Z foe 
Denver, Colorado 8022 Lakewood, Colorado 80215 Wes <i 
ares oO 


File HLS 5-5 


Jack Dictrich, Resident Construction Manager 
Ralph Parsons Engineering 

Piceance Creek Road 

Rio Blanco, CO 81651 


Dear Ma, Dieeerch: 


The enclosed inspection report covers a Federal inspection of the C. B. 
Shale Qil Venture, I.D. Number 05-03148, Rio Blanco, Colorado, conducted 
September 6, 1973. The inspection was made pursuant to Public Law 91-173 


(83 STAT. 742) as amended by Public Law 95-164 (91 STAT. 1290). 


The type and number of actions taken during the inspection were: 


ORIGINAL ACTION TYPE AND NUTBER OF: 
THIS INSPECTION 





Citations 
Issuances 1 
Terminations 
Modifications | 










Extensions 
ACTIONS ON 
PREVLOUS WICEATIONS 
Modifications 
Extensions 
Terminations 








Figures for the second quarter 1978 are: 


Incidence Rate: 
Industrv 
This Operation 


Sincerely yours, 


; 4 lew ‘ 4] 
heb Co hoon 
Roland V. Wilson 
Subdistrict Manager 


Haveavt! 









Nontatal 
B98! 
i 0 





Enclsoure : 
ccs Bill Shriver, Construction Manager 
Nielsons, Inc. 
. Peter A. Rutledge, Area Oil Supervisor 
E. Levi Brake, Safcty Manager 
Colorado Division of Mincs 
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MSHA 7000-4 (3-78) ; 
INSPECTOR’S STATEMENT DATE 9 OG7 NOOO Sie oe 


Violation of - Page 2 of 3 


: TABLE Tit G-a Part and Section Cig h= Ht MOM ESE COD, of Title 30 Code of Federal Reaulations 


Siacathl 


+ a reer 


SectionL_1t_1 3 Ut _1_J of the Act. 


Negligence: 


1. The condition of practice cited 
Could not have been known or predicted: or occurred due to circumstances seyond the operator's control. 
OO Had been recorded prior to shift during which it was cited and should have been corrected. If so, state time and date 
recorded: 4 == eet 
al Should have been known to operator. On what facts do you base this conclusion? 


Operate Sha ld 0f betn Awhile. phat Céelyn & é BLM S OEE 


_ptust be mek bhelole ersine colensiwe Cf amncals 





(Was known by operator and should have been corrected. On what facts do you base this conclusion: 


) 





(0 This type violation occurs frequently at this mine. Explain: 








Os Section foreman and/or any other supervisory personnel made statements indicating that he/they caused, observed, or 
knew about violation. If so, identify person and state what was said: 





(10 Other miners made statements regarding the violation. If so, identify miners and what was said: 


Gravity: - 
1. The occurrence of the event against which the cited standard is directed was: 


00 Improbable WZ Probable Imminent O Occurred 


Explain: Without wr nee oF néutealhzne VA, aid. heim6 lanmeéed (fi fe ly 2ésén ft 
bad A LP 22 le? L LE, BE O04 3 OL LE. buck eas a Be 


Giewtl} pede ps 
2. What otner events would have to occur before an accident would have resulted from the violation: 








3. The injury resulting from or comtemplated by the occurrence of the event could reasonably be expected to be: 


oO No tost workdays oO Lost workdays or restricted duty Permanently Disabling oO Fatal 

(Degree 6) (Degree 35) FA pecree 2) (Degree 1) 

Explain: LEA G {dh Siz LorA VAMLAL 2626 
LY IE es Ct xe Loe 


4. Number of persons who would be affected if the event occurred or were to occur: Pe 2) ee OT AY Be th 


5. Area of the mine that would have been affected were the event to occur: 





0 Working Face O Working Section 0) Entire Mine & Other AE «CL, Lamas Sbghert 
6. Conditions or circumstances which might have increased the !jkelihgod or severity of the event: Rs. 
A So ee 
Good Faith: 


1. The condition was corrected: Ww Within the time specified for abatement, including extensions 
O) After a withdrawal order was issued 


Remarks: 





2. Management took extraordinary steps to gain compliance by ____E 


ee 
Inspector's Signature atta 


ILE G=17 





2 
DAR pale 


or 


“4 TABLE LLL G-4 Page 3 of 3 














“UNITED STATES DEPARTMENT OF LAGOK — MINE SAFETY AND HEALTH ADMINISTRATION No Z 5 2 i eS | 
FASHA FOiGh 7000-3 (5-76) a 3) | 
Bcjentation ORDER OF WITHDRAWAL DATE Oe 10 6, ae ne set Se | 
Skt REVERSE) = e RIEVERISE: y < (24 HR c | 
senveo to OL0C6F G/4SS_ operator 4 Ait) fAL Sais (ja | 
mine C. ff SA A/E_ (G/B EOE DA inne oO SOB. Jf. 4 Z- contractor) 
TYPE OF ACTION LOL | OT ae VIOLATION OF SECTION ____ __ —__—__ OF THE ACTOR 
VERSE) 
OF TITLE 30 CODE OF FEDERAL REGULATIONS: 
Pasar scorpion 7. O OCt 20M, On0_ |. = 
TYPE OF inspection O O 4 Mi SIGNIFICANT AND SUBSTANTIAL (SCE REVERSE) 
=Sni ae 
CONDITION OR PRACTICE _\4/7 es a ae on me) Gfot tne not made AVvALAp. 
< « { / 
ANLLE fin £7179 le EL OE MLE ae 2 Consteuctin wis usiah phose }ofic Aad _ 
—fo_ Clean pfs ae | 





AREA OR EQUIPMENT 




























INITIAL ACTION Sinenes [ lciration [{ Joaper eek PAID __ / 
v = y . = 7 Y, ¥ 
TERMINATION Duc cATE O 71 O shelve TIME WEE. 2 sicnature® Od 3 | 
2) eye YR 25 H' CLOCK} i AE 
ACTION TO TERMINATE ) A AS = Seas 
; That ry = : 
DATE. {M4 Sykv. fAUiMEds OOOO esenarunes —— or | (_) SEE SuBSeQUe: 
MO DA YR (24 HR CLOCK) vy AR ACTION SHEE? 
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“TAKI.R: 











III H GEOLOGY | 


The surface geology report was presented in Quarterly Data 
Report #5 and in the Annual Summary and Trends Report. 
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IV DATA AUTOMATION 


The environmental data base at present is partially manual and partially 
computerized. For purposes of analysis, data specificity, data security, and 
data archiving it is being further computerized. It is the intent that all 
"indicator variables" be entered into RAMIS (Rapid Access Management Infor- 
mation System). Toward this end computer codes have been designed for al] 
environmental station locations and are presented; automation status is 
reported. 


EV=. 
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YB AUTOMATION STATUS AND SCHEDULE 


This section presents the status and schedule of the auto- 
mated data base for the C-b Tract environmental data on the 
Occidental Petroleum Corporation computer system in Houston, 
Texas. 


J B-1 RAMIS DATA BASE 


RAMIS II is a computerized data base management system (DBMS) 
used by the C-b Shale Oil Venture via the Occidental Computer 
Center in Houston, Texas. C-b Shale Oil Tract environmental 
data are being prepared and entered into RAMIS DBMS as a means 
of making relevant data available for subsequent retrievals for 
use in reports and impact analyses. The use of this system 
provides an economical way to store and retrieve selected data 
in desired formats for reports and for input to analytic models 
requiring the data. 
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SNLVLS 


DEVELOPMENT MONITORING F 


IV ‘B-2 STATUS 


Yke following environmental data are entered into RAMIS DBMS 
as of January, 1979: 


’ Water Quality 
er Springs and Seeps Oct 1974 thru July 1978 
rk Alluvial Wells Oct 1974 thru July 1978 
hj. Upper Aquifer Wells Oct 1974 thru July 1978 
Lower Aquifer Wells Oct 1974 thru July 1978 
nt Well Water Levels 
ae Water Levels Oct 1974 thru July 1978 
ci 
hi oe Air Quality 


ee ec ae alg Small Trailer (Station AB21, AB22, AB24) 
Oct 1974 thru Oct 1976 
Large Trailer (Station AB20) 
byt Oct 1974 thru Oct 1976 
nu Large Trailer (Station AB23) 
Oct 1974 thru Dec 1977 
Meteorological Tower (Station AA23) 
Oct 1974 thru Dec 1977 


Figures IV B-1 thru IV B-5 show graphically the status of water quality, 


> -* air quality, and meteorological data that have been entered into RAMIS a 
ce DBMS as of January 1, 1979. ela 


Data in RAMIS reside in six files which are presented in Tables IV B-1 
‘>, “., thru IV B-6. The tables present the list of fieldnames and synonyms. 
_ Additional data in the tables are the field and file structure specifications. 
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TABLE IV B-1 
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eet 


DESCRIPTION FOR RAMIS Ra LE WTRQUAL (Mater Quality File) 


05/02773 


Toe eS 
Lael A TU: iN 
YEAR|: 1; 
MONTH 
DUMMY1I, . 
ALKALINITY 
ALUMINUM 
ARSENIC 
BACTERIA 
BARE UM 
BICARBONATE 
BI OOXYDEMD 
BOROK * 
BROMI: NE 
DUMMY2' 
CADi LUM 
CALCIUM 
CARBONATE 
CHLORIDE 
CHROMIUM 
CHEMOX YDEM 
COPPER 
DISSOXY 

DI SSORGCAKB 
DUMMY3 
FLORIDE 
HARDINESS 
TRON 
KJELDNIT 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDE 
NICKEL 
NITRATE 
QILGREASE 
DUMMY 4 

Po 
POTASSIUM 
ALPHARAD IO 
BETARADIU 
RADI UMRADIO 
SELENI Ui 
SILVER 
SODz UM 
SOREDSD FSS 
SOLUSOLIDS 
SPECCOND 
STROWTIUIM 
SULFATE 
TEMP 

ZIWC 
TOTOURGCARB 
PHENOLS 
CYANIDE 
AMMOWILA 
PHOSPHATE 


NUM 


SYNONYii ” 


Luc 


+ YR 


MQ 


ALK 
Ade 


AS 
BACT 
BA 
HCO3 
BUD 
B 

BR 


CD 


AAHRAAAHARAAAHAHABRAAAARAAAAAAAAAAAAAAAAAAAAHARAARAAAAAAAAAAHAALHAAAARWH— 
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EEVELS SEGMENT 


TYPE 


FACTOR 


——— 


LO 
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et I ce ee ee ee ee ee ee ee a es 


TYPE 


Cio ee Oe Vee To vuesl MoS au ah a}an) ahi Aa) Ih 39) 1 wb aah an) Ia) IH) asics any aT 8) Hat 8a Sapa Sin) Sag) 5) ie) oe) So) 99) nh a). ag) Sot Gh asl 1) al) hei a el 
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LVeB=S 


ADLOE LV D-t \CUTL U7 
DESCRIPTION FOR RAIIS FILBSWPRQUAL (Water Quatity File) 
05/02/4718 | 


FIELDNAME 
SLELCN 
JRANIUM 
DUMMYG 
THORIUM 
IUDINE 
ANTIMONY 
ZIRCONIUM 
YTTRIUM 
RUBIDIUM 
GERMANIUM 
GALLIUM 
TITANIUM 
SCAWDIUM 
TUNGSTEN 
CUBALT 
VANADIUM ~ 
BERYLLIUM 
nYDROXIDES 
COW Dri YDCARB 
PALK 
MOALK 
DUMiAY1TO 


SYNONYM 


SLE LE 


BE 
Oxo 
CH 
PA 
MA 


) ae OF RECURDS IN TABLE= 


ad 


LEVEL SEGMENT 


LEVEL. TYPE 


Co 
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LINES= 


FACTOR 3 


81 
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5) T0} Fol ay Sa) sa) ai ala} a6) ae) 99) 9} au! sag) ae) en) aa) a i a 


XN 


TYPE LENGTH: 
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TABLE IV B-2 ch ae 


DESCRIPTION FOR RAMIS FILE WTRLEV (WeN1 Water Level Fite 
05/02/78 


IST #PELDNAME “*. SYNONYM ‘= LEVEL TYPE FACTOR TYPE LEwoTa 





| YEAH — S I 2 
2 MONTH * MU 2 S 12 I 2 
3 LOCATION 7™LOC | 2 S 5 A 4 
4 GRDLEVEL GL 4 V O F Ga 
5 MEASPTEL MP 4 V O F Orn! 
6 DEPTH DP , 5 5 F 2 
_ NUMBER OF SRECORDS IN TABLE= 6 LINES= 6 
> eR 
a 
C 
y 
a 2 
7s 
2 
oe 
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Table IV B-—3 


DESCRIPT ON FOR RAMIS FILE USGS 
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TABLE IV B-4 ayn 
DESCRIPTION FOR RAMIS FILE STLAIR (Small Trailer File) 





05/02/73 
7 Ji Fee > LEVEL SEGMENT 
LIST FIELDNAME .....° SY¥WONYi LEVEL TYPE FACTOR TYPE LENGTH 
1 TRAILER TRL | S 3 A 3 
2. YEAR. Yt 2 S O A 2 
3. MONTH MO 2 S O A 2 
4. DRY ie. DY 3 S 31 A 2 
5 HOuUR, HR 3 S 31 A 2 
6 SULFDIOX S02 3 S 31 F 6a 
7 wINDSP30 WS 3 S 31 F Owl 
8 WINDDIR30 WD “3 S 31 = 6.1 
9 RELATHUMID RH 3 S 31 B Grail 
10 TEMIWTRL TIN 3 S 31 F 6.1 
11 = TEMOUT30 TOUT. 3 S 31 F 6.1 
12) AYDROGSULF H2S 3 S 31 F 6.1 
13. LYNEVOLT VOLT 3 S 31 F 6.1 
14. BARPRESS . PRES 3 S 31 F 6.1 
15 WINDSTDDEV WSD ~ 3 S 31 F Gat 
16 RAINFALL RAIN 3 S 31 F 6.1 
NUMBER OF RECORDS IN TABLE= t6 LENES= 16 
> 
Gs N 


IV B-12 





ABLE IV Be5 


DESCRIPTION FOR RAMIS FILE LTLAInx (Large Trailer- Eile) 
OD/02/7 18 as ; re 


LEVEL SEGMENT . 
esr. FLELDIAME SY NONYIM LEVEL +TYPE FACTORY TYPE LENGTH 


—— -——— ee ee ae ee : ae me eee — oe = ee ees oe ee ae Ome oot 


H 


| TRAILER TRL ‘ie S 2 Gae” B.,. *oerie 
2 YEAR YR 2 S 0 A 2 “aps 
3° MONTH MU 2 S 0 A 2 
4 DAY DY 3 S 31 A 2 
5 OUR rik 3 S 31 A “2 - 
6 iI TROGOX NOX 3 S 31 F 6.1 
7 wWITRICOX NO 3 S 31 Foe oa 
8 SULFDIOX S02 3 S 31 E> eteet 
9 iiIinDSP30 WS 3 S 31 FE Jeet, 
10 WwINDDIR3O MD 3 S 31 Fos tee 
lf RELATHUMID Rd 3 S 31 Bue * 2624 
f2) TEMDNTRL TIN 3 S 31 Bn seg 
13. TEMOUT30 TOUT 3 S 31 POSE Ce 
14 SOLRAD SR 3 S 31 Fo GAiGaien & 
15 nYDROGSULF 2S 3) S 31 Mea ri. 
16 LIWEVOLT VOLT 3 S 31 Fee gee 
17 TOTAYDCARB THC 3 S 31 Fit BLS 
18 WETHANE CH4 3 S 31 F 61 5 
19 CARBMONUX CU 3 S 31 _-F 6.1 
20 OZONE: 03 3 S 31 Pa ingen 
21 BARPRESS PRES 3 S 31 F 6.1 
Sy 22 WINDSTDDEV NSD 3. S shen F 6.1 
23. KAINFALL RAIN 3 S 31 F 6.1 
24 iI TRUGDIOX NO2 3 S 31 F 6.1 
25  wOWMETHHC NadriC 3 S 31 F 6.1 
NUMBER OF RECORDS IN TABLE= 25 LINES= ~~ 25 
r 
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TABLE IV B-6 
. th. DESCRIPTION FOR RAMIS FILE METAIX (Meteorological Tower File) 


05/02/78 
( * | LEVEL SEGMENT 
st ST FIELDWAME OY WON Yi beVEL ~hYPE FAC LOR TYWPe LENG ( 
22 | ROWERS 2ST TW Ton l= wees P= 5 A 3 
"2" YEAR “YR ino 2S 0 A 2 
3. HONTHA KO te 15 0 A 2 
4". DAY .DY ce 3 S 31 A 2 
+5 HOUR _- HR 223 ~S 31 A 2 
6 ¥WINDSP8 WS I 3e3 S 31 - ome 
7 wINDDIR8 DI 23 S 31 F Gaal 
8 RELHUMD3 Rd 33 S 31 F 6.1 
9 TEMPS TMP I 333 S 31 F 6.1 
10 ° WINDSP30 WS2 3 S 31 F 6.1 
11) WINDDIR3O WD2 33 S 31 F 6.1 
12 RELAUM30 Rri2 23° 2S 31 F 6.1 
13 TEMP30 TMP2 3 S 31 F Ol 
4 wINDSP1OO “WS3 03 S 31 F Gul 
15  WINDDIRIOO wD3 323 S F 6.1 
16 RELHUMLOO RoA3 #3 S 31 E Sant 
17 TEMPTOO _TMP3 53 § 31 F 6.1 
8 WINDSP200 WS4 x3 “§ 31 F 6.1 
19 wIWDDIR200 D4 3 -S oe F 661 
20 RELHUIN200 Rri4 3 Ss 31 = 6.1 
21 TEMP200 TaP4 3 Ss 31 F Gel 
“22: DELTTEMP| DTI. 3 S 31 F 6.1 
- 23  DELTTEMP2 DT2 3 S 31 F 6.1 
( \'24 BrvAS30 BSI 3 § 31 F el \ 
“25 HORAD30 HW $3. S 31 F oil 
26 VERKTHD30 ViwDI 3 S 31 F 6.1 
27 BLViS100 BNS2 a S 31 F ret 
28 HORADIOO HAD2 2 S 31 F 6.1 
29 VERTWD1OO VND2 = S 31 F 6.1 
30 BIVAS200 BNS3 3 S 31 - Gal 
31  HORWD200 HWD3 3 S 31 F 6.1 
32 VERTWD200 ViD3 3 S 31 F 6a 
33 WINDSD8 WOVI 3 S 31 F 6.1 
34 wW1IwDSD30 WDV2 3 S 31 F 6.1 
35 wINDSDIOO riDV3 3 S 31 F 6.1 
36. wIwDSD200 iD V4 3 S 31 F Soe 
37 aAWINDSD30 HSDI 3 S 31 F 6.1 
38 VilWDSD30 VSDI 3 S 31 F 6.1 
39 HWINDSDI OO HSD2 3 S 31 F 6.1 
40° VwINWDSDIGO VSD2 3 S 3] F 6. 
41 HWINDSD200 ASD3- 3 S 31 F Gil 
42° VwINDSD200 VSD3 Rs S 31 F 6a 


NUMBER OF RECORDS IN TABLE= 


& 
MN 
~ 
me 
=. 
1) 
) 
Ul 
f 
NO 
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IV_A STATION LOCATION 
IV A-1 STATION COORDINATES 


Environmental station and pollutant source coordinates — 
will be specified by the Colorado Coordinate System and/or by 
latitude and longitude. A brief investigation is underway to 
decide the merits of each. They will also be grossly: specified 
by section, range, and township. Results are expected to be 
presented in the next data report for the environmental stations. 


Iv A-1l 


IV_A-2 COMPUTER STATION CODE 


A four-digit computer station code has been designed for identi- 
fying stations in RAMIS. It consists of two letters followed by two 
numbers : 


AB2 


jaa Station number 
Study or category 

| (Example: air quality trailer) 
Program area 


Examples: 
A = air 
N = noise 
W = water 
B = biology 


This code is presented on Table IV A-1 for the environmental program. 


Figure Page 
Air II B-1 II B-3 
Noise II B-5 II B-187 
Water II A-1 II A-3 
II A-2 II A-303 
II A-3 II A-311 
II A-4 II A-326 
Biology II C-1 II C-3 


IV A-2 





TABLE IV A-] 


COMPUTER STATION CODES 


I Air Quality & Meteorology 
Sta. Designation 


Met. Tower: 


Trailers: 


Acoustic 
Radar 


MRI and 
Particulates 


II Noise 


Traffic Noise 


III Water 


USGS Stream 
Gauging Sta. 


Springs & 
Seeps 


Alluvial Wells 


@ Sta 
Sta 


Sta 


Sta 


Sta 


023 


10 
S-A 


Iv A-3 


Computer Code 
AA23 


AB20 
AB21 
AB22 
AB23 
AB24 


AC20 
AC21 
AC23 


AD31 
AD32 
AD33 
AD41 
AD42 
AD43 
AD44 
AD56 


NAO2 
NAO9 
NB15 


WU07 
WU36 
WU39 
WU42 
WU61 
WU50 
WU52 
WU58 
WU33 
WU25 
WU15 
wuos 
WU22 


wSO1 
WS02 
WS03 
WS04 
WS06 
WS07 
WS08 
WS09 
WS10 
WS11 


WAOT 
WA02 
WA14 
WAO3 
WAI5 
WA04 


Water Cont'd 


Alluvial Wells 
Cont'd 


n n 


SPs SE AM] 


IV A-4 


Computer Code 


WAOS 
WA16 
WA06 
WAI7 
WAO7 
WA18 
WA08 
WAO9 
WA10 
WAI 
WAI2 
WAT3 











3 AGST 


TABLE IV A-1 
Deep Wells 


UPPER AQUIFER 









Baseline and Before Ul Level (String 1) UPC] Level (String 2) UPC2 Level (String 3 





Recompletions After Recompletions After Recompletions After Recompletions 
B-4 CB-4 WEO4 


AT-1B WC41 AT-1B-3 WD43 
SG-1A WC13 SG-1A~2 WD13 
SG-6-3 WX63 SG-6 WC60 SG-6-3 WD63 SG-6-1 WE61 


SG-9-2 Wx92 SG-9 wC90 | 5G-9-2 WE92 


SG-10A WX10 SG-10A WC10 SG-10A-2 WD10 SG-10A-1 WE10 


SG-11-3 WX55 . $G-11 WCS50 SG-11-3 WD55 SG-11-2 WE54 


SG-17-2 WX17 SG-17-2 WE17 


SG-18A WX18 SG-18A WC18 
56-19 WX19 


SG-18A-3 W018 SG-18A-2 WE18 


$G-19 wC19 






SG-20 WC20 SG-20-3 wD20 SG-20-2 WE20 


56-21 WxX2T | SG-21 wC2T = SG-21-4 = wWD2),—Ss«s|_—sSG-21-3.—WEZI 
| 
ee aak-1 WC33 33X-1-4 W033) | aak-es WE33 


| 32X-12 WC32 .  32X12-4 WD32 | 32X12-3 WE32 





Pee 25 ed 


Beep Wells (cont'd 


Baseline and Before 


Recompletions 





SG-10 
SG-10R 


SG-11-1 
SG-11-2 
$6-11-1R 
$G-17-1 
SG-17-1R 


CODE 


WwYO1 


WY44 


WY45 
WY46 


WY12 


WY61 
WY62 
WY80 
WwY8] 


wY91 


WY09 
WY10 


WY51 
WY54 
WY52 
wY18 


WY17 


LOWER AQUIFER 





LPC3 Level (String 4) 
After Recompletions 


LPC4 Level (String 5) 
After Recompletions 


STA. CODE STA. CODE 





AT-1A WG40 . 
2 


SG-1-1 WG12 


SG-6-2 WG62 | 
SG-8-1 WG81 SG-8-2 WH82 


SG-10 WG10 


SG-11-1 wG52 


SG-17-1 WG17 


SG-18A-1 wGI8s§ | 


56-2122 WG21 SG-21-1 WH2] 
33X-1-2 W633. | ~~ ddX-1-1 WH33 


WG2X-12225180WG32. | 32X-12-1 — WH32 





| 





1 JES" 


ta 


TABLE IV A-1 
IV Biology 
“Computer ~*Analysi§ 
Program General Location - Code .. Code“ 
Deer Days Use Between Hunter Cr. & Jimmy Gulch BAO] - PJ-CH-C 
: BAO2 = PJ-CH-C 
BAO3 - PJ-CH-C 
BAO4 = PJ=CH=C - 
BAOS - PJ-CH-C 48; 
BA06~- PJ-CH-¢ —— 
BAO7 - PJ-CH-C 
BAO8 -=-PJ=CH-C -— 
BAOS - PJ-CH-C 
North Side, Piceance Creek BATO > Pd~--D -~ 
BAl] - PJ -D 
BAI2-= Pd --=-D — 
BAI3 - PJ -C., 
BAl4 -.PJ -C.. 
BAI5 - PJ -C 
South Side, Piceance Creek BAl16 - PJ -D 
On Tract Bet. Willow & Scandard BAI7 - PJ-CH-C 
BA18 - PJ-CH-C 
BAI9 - PJ -C 
On Tract bet. Cottonwood & Sorghum BA20 - PJ-CH-D 
BA21 - PJ-CH-D 
BA22 - PJ -D 
On Tract bet. Sorghum & W. Fork BA23 - PJ-CH-D 
Stewart BA24 - PJ -D 
BA25 - PJ-CH-C 
On Tract bet. W.& M. Fork Stewart BA26 - PJ -C 
BA27 - PJ -C 
On Tract bet. Willow & Scandard BA28 - PJ-CH-C 
North End 
On Tract bet. Willow & Scandard S.E. BA29 - PJ-CH-C 
On Tract bet. Cottonwood & Sorghum BA30 - PJ-CH-C 
North 
On Tract bet. Cottonwood & Sorghum BA31 - PJ-CH-C 
South 


*ANALYSIS CODES: 


PJ-CH-C - Pinon Juniper, Chained, Control Station (12) 
PJ -C = Pinon Juniper, Control Station ( 6) 
PJ-CH-D - Pinon Juniper, Chained, Development Station ( 3) 
PJ -D - Pinon Juniper, Development Station ( 6) 


IV A-7 


eX} 


VABLE IV A-1 


Biology (Cont'd) 


Programs: Deer Distribution & Migration and Road Kills 


ile Computer Code 
Marker Location ike CL 
a ; Piceance Creek of Piceance Creek 
41__ ___White River City BUGIS mel SBMA 
A. Piceance Bridge BN40 
> eee Lower Canyon BN39 BM39 
38. Piceance Canyon BN38 BM38 
37______ Yellow Creek BN3# © BM37 
36 Stinking Springs BN36 BM36 
35 Old Bridge BN35 BM35 
4M __ Little Hills jurnofhl on BN34 BM34 
33 __ Old Corrais & Buildings BN33 BM33 
3 Burk Ranch BN32 BM32 
SIU AAG Ranch | _- VAN) soneNG bb ANSI Be 
30 a NN 
ON = ON eee 
2B ape Pee OF MINES OT NCO BO ee 
27_ Ryan Gulch BNC 7a Nc Ne ee 
26 Pump Station BN26 BM26 
A er roel NG ee NI 
24 Rock School BN24 BM24 
23 AQ 021 BN23 BM23 
22 Pat Johnson's Ranch BN22 BM22 
21 Hunter Creek BN21 BM2t 
20 PL Gate __ BN20 BM20 
19° AQ 020 BNI9 BM19 
18 Sorghum, Cottonwood __BNI8 BM18 
W7 Stewart Gulch Rd. BNEZ BM17 
16 A Q Trailer 022 BNI6 BM16 
15 Oldland's Ranch BN15 BM15 
14 Oldland's Ranch BN14 BM14 
13 Pond and Cabin BN13 BM13 
J Spraque Gulch BN12 BMi2 
uf Cascade Gulch BN11 BM11 
JO__—_—i13 Mile Gulch BNIO BM10 
9 14 Mile Gulch BNO9 BMD9 
mOey Schutte Gulch BNQ8 BMO8 
7 Robinson's Ranch BNO7 BMO7 
6 BNO6 BMO6 
5 2 Old Cabins (35 MPH Curve) BNOS BMO5 
4 McCarthy Gulch BNO4 BMO4 
3 Cow Creek BNO3 BMO3 
2 Mahogany Outcropping ~_BNOZ BMO2 
1 Woodward Ranch BNO1 BMOT 
0 Rio Blanco Store BNOO BMOO 








IV A-8 





Biology Cont'd 


Program 
Deer Mortality 


Deer Age Class 
Coyotte Abundance 


Lagomorph Abundance 


Smal] Mammals 


Avifauna 
Songbirds and 
Gamebirds 


Raptors 


Aquatic Ecology 
Benthos 


Periphyton 


Water Quality 
Vegetation 


% {AT 


TABLE IV A-1 


General Location ; 


North Side of Piceance Creek . 


South Side of Piceance Creek 


General Area of Tract 


8 Transects for Total of 30 miles 

15 mi seg. near Hunter (control) 

15 mi seg. on & South of Tract 
(development) 


Identical Locations to deer use days 


Piceance Creek (Development) 
On-Tract-west (Development) 
Piceance Creek (Control) 
On Tract-east (Control) 


N.W. of Tract-near Jimmy PJ-CH-C 
On Tract-Scandard PJ -D 
On Tract-Cottonwood PJ-CH-D 
S. of Tract-bet. W&N Fork Stewart PJ 


The entire tract and surrounding 
study areas. 


USGS 90306007 (Control) 
USGS 58 (Development) 
USGS 61 (Development) 


Piceance Creek Upstream (Control) 


-C 


Piceance Creek Downstream (Development) 


USGS 09306061 (Development) 


Community Structure 


Herb Productivity 
and Utilization 


Shrub Productivity 
and Utilization 


General Condition 


Chained pinyon juniper (1978)(Dev) 
Chained pinyon juniper (1978)(Cont) 
Upland sagebrush (1980) (Cont) 
Bottomland sagebrush (1980) (Cont) 
Pinyon juniper woodland (1979)(Dev) 
Pinyon juniper woodland (1979) (Cont) 


Identical locations to community 
structure 


Plus 
60 range cages in random locations 


20 cages on south facing PJ for baseline 


5 cages for fertilization assessment 


Same stations as Deer Use Days Study 


By aircraft over entire Tract area 


LV A-9 


Computer’ Code 


BFOT:. 
BFO2 thru BFO8 
{ 


BAOl to BA27 


BGO1 
BGO2 
BGO3 
BG04 


BHO1 
BHO2 
BHO3 
BHG4 


BIOT 


WU07 
WU58 © 
WU61 


WPOT 
WPO2 
WPO3 


WU6T . 


BJOl 
BJ02 
BJ03 
BJ04 
BJ0S; 
BJ06 - 


BJO1 thru BJ06 


BKO? thru BK60 
BK61 thru BK80 
BK81 thru BK85 
BAO] thru BA27 


Not in computer 


Biology (Cont'd) 


* Proeram 


Slicro Ci imate 


General 


MC Sta. 


TAELE IV A-1 


Location 


] 
2 
3 
4 
5 
6 
7 
8 
9 
3 


at 


Iv A-10 


Computer Code 


BCO1 
BC02 
BCO3 
BCO4 
BCO5 
BC06 
BCO7 
BCO8 
BCO9 
BC13 











